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Native troiqis sutTen'd slightly 
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Cantonment is uiifinmdi'd 
(Tiolera ill ibe fortress of (Jwalior 
Very slight in the Agra l.'antmiinonl 
Eleven cases among the prisoners at Agr.i 
Cholera very st'vere in UigiHiotnna 
Eleven eases in Ajmeri'and 35 in the Ileawur ,1 ail 
('Indcra was Very jvcvalent in Central India 

Statement showing the provalcneo of cholera over the area forming the fonrih grmiji 
(.’Imlera in the Puiijah generally less severe than in 18(57 
The prisoners us a liisly had few cases 

Native troops at eertain stations were attacked with nniiHUal violence 

High iidmission-rute among Kunqietui troops due almost entirely to the ontbraik at Peshawur 
individual cases at certain stationa ... ... 

The outbrc'ak ill the city of TJmritsiir 
Itcport of ajMS'kl committee '... 

Seven cases among the frisonci's 

Nine cases among the Kurojtenns in the foH of Goviiidgurli 
Cholera at Lahore helieved to have Wen im]Kirted fixim Fmritsur 
Sharji outhn-ak in the Lunatic Asylum ... ... 

Meean Meer escaped ... ... ... ... ... . . 

A ti'W eases at Nowshera 

Tim epidemic in the Pfshawnr Valley, ('ienenil population 

Itsgreatscveritvintheeity 

The disease in liie villages* ... 

No evidence of importation 
In the jail 31 prisoners attacked ... 

The native population of cantonments sutTcred much 
tlcnernj results among the troops ... 

Native troolis. 18(li Itengal Cavalry. 31 eases and 18 deaths 
IDtIi Bengal Cavalry, 22 cases and* 9 deaths ... 

3rd Jiegiment, Native Infaiitry, 3(5 cases and 20 deaths ... ' . . 

19t)i Piinjah Native Infantry, 43 cases and 27 deaths 
26Ui Punjab Native Intiinti'v, 24 cases and 22 d^ffiiK 
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Women and children left behind in cantonments 
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ANNUAL SANITARY REPORT FOR 1869, 


SECTION I. 

THE CHOLERA EPIDEMIC. 


INTRODUCTION. 

* 

In 1869 cholera was widely spread Wr India. Ro-appearing with 
•' incrcas(4 virulence in the area over which it hud 

w^Bproa<L°°^° prevailed in the year previous, it extended in 

all directions. To the west it covered Central 
India and Rajpootana, causing; a very lamentable mortality among the jioople 
already suffering greatly from famine. To the north it occujiied tlie province 
of Oudh and touched the margin of Rohilcund. In the north-westerly 
direction its strength was much diminished. The upper portion of the North- 
Western rfoT<nces and the Punjah, as a whole, suftci’cd much less than those 
portions of the country which have been already mentioned, but the city of 
Umi’itsur and the valley of I’eshawur were notable exceptions. Taking also 
the [irovinces which lie to the east of the Delta of the Ganges, the ephlemic 
covered a wide area—upwards in a north-easterly dteection over Assam and 
downwards to the south-east over British Burmah. 

2. The distribution of the disease during 1809, and the relation which 

The area covered by it is ^ the area occupied in the year pre- 

genoraUy indicated in the an- vious, are shown in the annexed map. Here the 
nexedmap. darkest shade indicates the endemic province of 

cholera, the medium shade shows the portion of the country which suffered from 
it in 1808, and the lightest shade, those portions ivhich were invaded in 1809. In 
examining the differently shaded areas, however, it must be remembered that they 
are intended to indicate facts in only a general way. It is impossible, for example, 
to say with accuracy what arc the endemic limits of cholera. On this jioint 
opinions differ greatly, for while some would consider that this area, as here 
shown, is too extensive, others would have it more widely diffused. The very 
term “endemic,” moreover, is differently applied by different observers. With¬ 
out entering into any discussion on this point, it will suffice to state that the 
portion which is indicated as being the tract within •which cholera may be 
rcgafdcd as endemic, is that in which the disease is more or less constantly 
present at all times, and whore it is liahh; to appear at all seasons. In the 
same way the limits of the epidemic tracts are only rouglily mapped out, for 
the data rcgai*ding the general population are not yet sufficiently precise and 
reliable to admit of the prevalence of the disease being accurately defined. 

3. The extent to which cholera prevailed in each month of the year, 

among troops and prisoners at every station in this 
in^el^ itatistios of cholera Presidency, is accurately known. How many per¬ 
sons were attacked with the disease among the 
general population of the country can never he ascertained. The Returns 
regarding them generally include the deaths only, and even these art^ confessedly 
inaccurate. Still imperfect, and to a great extent untrustworthy, they are 
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too valuable to be omitted, and the comparative distribution of the epidemic 
which they indicate may be accepted as not far from the truth, although the 
actual number of casualties entered in each district may bo always incorrect. 
From the information derived from the different sources available, the total 
results regarding the cholera epidemic of ISGf) may bo thus summarized 


Statement ehomng the general remlte of the Cholera Eindemie in the Bengal presidency 

during the year 1HOO, • 
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4.. hi ore detailed information regarding the European and Native troops 
_ . will bo found in the gencini tables of the yeaij, 

garding troops und prisoners wbicli show the number of attacks not only or 
T^ios Annual each station, but also in each regiment. 'Tlu' 

deaths in each distne-t, so far as they eon bo 
ascertained, Mill be given in a separate statement for each Province. Par¬ 
ticular information regarding the towns and villages which childly suffered, 
and the causi's to M'bioli either special virulence of attack or comparative 
cxemi>lion was duo, is of the greatest importance, and in the series of ques¬ 
tions which was issuiid to Civil Surgeons, special attention was drawn tn 
those points; but although theirriqwrts in many instances have been very care¬ 
fully priqiared, the data are too imperfect to admit of any general history of 
the eiiidemie among the peopl(^ being compiled from them. The facts recorded 
must be supplemented by tlio register of deaths in different parts of these dis¬ 
tricts, and by a local knowledge of the country. The Sanitary Commissioners 
■" their dilferent Provinces will collect valuable information on the general 

history of the epidemic, the causes which appeared 
to favor its 8]>r(;ad, and the local circumstances 
under which it was most aiitivc. The results of such 
enquiries will be looked for M'ith much interest as 
a very valuable portion of their annual reports for 18(U). It is impossible 
satisfactorily to (sonsider the history of any (ipidcmic, as it affects only on(i 
portion of the community. It is only by collecting the facts regarding all 
sections, and from all parts of the country, that any correct estimate cah be 
formed of them, or any accurate conclusions drawn as to udiat they teach. To 
this most importiint point 1 shall revert in a subsequent part of this report. 

5. The facts now to be recorded will thus refer chiefly to the troops, Euro- 

History of the epidomio Native, and to the misoners, mention 

wm bo 'aonttned ohioBy to being made of what occurred in the villages 
troops and prisoners. cities and bazaars only in a general way, 

or as illustrating the history of the disease in a neighbouring cantonment. 
The different places will, as a rule, be considered in the order in which they 
stand in Dr. Bryden’s Tables, military cantonments and prisons being taken 
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Details roEardins th‘o gone- 
ml population will be givon 
by the Sanitary Coraiuis- 
sioners in their difibront 
ProTinoes. 
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in* turn JUJcordiijg to "eograpliical position. I proposed to snparato tho histoiy 
of the cpidomic entirely from any opinions which may iuive been based upon it, 
and in order to carry out this method in the strictest manner, it was my inten¬ 
tion to have placed all the well-ascertained facts in one chapter by ibemselves, 
leavin" the conclusions which Imd been arrived at by the medical oHicers to be 
given aftorwax'ds; but this plan would have entailed constant referetuje from 
A summary wiU bo given of one jjortion of the report to another, and would 
the events at oaoh station and thereby have proved inconvenient. AVhile still 

strictly separating fact from men? ojunion, I shall 
thcroforo sumraarizo the history of the cpidcxnic in each station, and at the sarm; 
time state the views of the medical officers with regard to it whenever tlu'y refer 
to matters of importance. In this manner it will be more easy to examine their 
opinions and to decide how far they rest on a correct basis. I would observe, 
however, that, as a rule, medical offic<)rs have confined themselves in a great 
measure to a bare narration of events, and have avoided all discussion as to the 
esmscs of the disease. Their conclusions I’efor mainly to such questions as 
importation and tho effect of water in disseminating the disciase, with regard 
1o which an expression of opinion had been asked for in rehirenco to the facts 
which came under observation during the outbreak. 

6. The report will consist of three chapters. Tho first will contain a short 
Plan of the roHprt. summary of the eirclimstances connected with the 

appi^aranco of cholera in each station and jail 
which was attacked, wdth a statement of tl;o opinions ex])res8ed by medical 
officers us to the cause and jxrogress of the disease. Tho seiioud chapter 
Avill contain a general review of these opinions and the conclusions M'liich may 
bo douuccd from them, not only as regards the ciroumstancos wliicb ajipcar ti) 
f#vor the spr(?ad of cholera, but also as to tho elfect of any pniveutivci 
jReasurcs whic^ wore adojif eel to stay its progress. In the third chapter the 
pracfical question will be dismissed—What can be done to avert the spread of 
ebolefn, and wliat measures ought to be adopted for ensuring a more accurate 
kaowl(*dge of tho disease. 


7. These subjects embrace a very wade fudd of enquiiy, and in en¬ 

deavouring to colhxit information with regard to 
I have addressed all mediiail officers from 
whom assistance? could be? expected. Cirmilar lel tt?rs 
with full enquiries attached were I'orwarded to every sui’gcon and assistant 
surgeon in medical charge of any body of jicrsoiis attacked, wlndber 
soldiiTs, European or Native, jirisoners, or tlu? general |)oi)ulation of a district, 
and fmni many of them very full and interesting rcpli(!s have been received. 
In some cases these Ifave been supplemented by the admiuistralivi? medical 
officers, through whoso hands they passed; in other oases they liaA'c bi'cii 
comment(?d on by commanding otfuairs. 'flic local Sanitary Commissiom'rs 
have aided in commnniealing Avilb tin; civil surgeons, and some of them have 
fiirtlior assisted me by a general summary of the finds connected with 
tho distribution of idioh'ra throughout their provinces. As already stated, 
£ do not propose at present to discussal any length the facts connected with the 
appearance of idiolera among the general ]io))ulation, but the reports of tlu* 
civil «urgeons have biaai of gr(?at A’liluc in the eonsidemtion of the general 
distribution of tin? disease?. It wmiild be irniiossible to narrate, the history of 
an epidemic covering a vast, area, and aireeting so largo a iiart, of tlu? pojmlat ion, 
without the co-operation of the many observers who are scattered ovi'r it, and 
Avho came into individual eouta(?t with the cireumstaneos atfecting the body 
of men under thek iinm(?iliate charge?, and 1 have to e?xpre?ss my thanks tei 
the many who have given thejir willing assistance. 

8. Under special instructions from tho (aovcrnme?nt, I proceedeel, in the? 

middle? of August, te» visit the varieius oantonments 
affected can- camps alfectcel by the (lise?ase?, and during my 
tour, which lastoel with a short interval tiU. the 
beginning of December, 1 inspe?e*,ted the stations of Subalhoo, Allahabad, 
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CWnpore, Lucknow, Fyzabad, Agra, Morar, and Peshawur, as well as camps .in 
the neightourhood of some of these places in which the troops Had taken refuge. 
In the course of this tour, I took the opportunity of visiting the cantonments 
of Dugshaie, Kussowlie, UmhaUa, Rawul Pindee, Campbellpore, Sydun Baolee, 
Attock, and Mccan Meer. In some of these, where I happened to be at a time 
when cholera was still to be feared, I consulted with the authorities as to the 
measures which ought to be promptly adopted should these fears unfortunately 
be realized. Li others, wlii(?h I did not see till after the epidemic h^ passed 
away, and which harl escaped in a very unexpected manner, I enquired into 
the circumstances, in order to ascertain whether this immunity could in any 
way be satisfactorily explained. 

Luring nearly the whole of this tour I was accompanied by Lr. T. R. Lewis, 

one of the two ofideers who had been specially 
Acoompardod by Dr. T..B. deputed from the Army Medical School at Netley 

to make a special investigation into the origin of 
cholera, and who has carefully studied the latest scientific observations on the 
subject. Time did not admit of much microscopic work, but advantage was 
tak(ui of the opportunity of examining into the nature and porosity of the 
various soils with a view of testing the opinions advanced by Professor 
I’cttenkofer of Munich, and the results of these examinations appear in 
Lr. licjwis’ report, copy of which will be found in the appendix. 

9. The facts connected wdth a great cholera epidemic"arc so numerous, 

and the questions which arise out of a discussion 
ConoisenoBB wiUbeaimedat of them so many and important, that this report 
as far eb poBsibio. necessity be of some length; but I shall 

endeavour by stating the history of the disease as concisely as possible, and by 
avoiding all matters of a purely theoretical nature, to render it as short as Cs 
consistent with clearness. My object Avill bo to place on recor^ such a narra¬ 
tive as shall bo useful for future reference, and to discuss only such matters as 
have a practical bearing on the natuie of the measures which ought To be 
adopted for the prevention of tins disease. With this object in view, it -will be 
advisable to confine the account of the movements made by diilcrent regiments 
and detachments to a brief statement, such as will bo sufficient for discussing the 
advantages of such movements, without entering into the details of the vari¬ 
ous marches and coiintcnnarehcs which are almost unintelligible to the reader 
ignorant of the geography of the locality, and which are particularly 
perplexing even to those who arc personally acquainted with what took place 
at the time. 


10. The report will, as far as possible, be of a purely practical nature. 

Setting a.side all theories, I 'shall not search for any 
particular series of facts in support of one opinion 
the epidemic. to tlio exclusion of others winch seem to tell 

against it. My object will be to state the evi¬ 
dence as fairly as possible, and to leave any general deductions on disputed 
points to a time when it is hoped that our knowledge may be more accurate and 
more extensive. On the geographical distribution of the epidemic, Lr. Rryden 
will add a special chapter in continuation of his work which was submitted 
last year, and the value of which will, I feel surc, be more and more appreciated 
as events add new facts which can be tested by his general conclusions. 


11. The statistics which have been received from individual regiments 

and stations do not always exactly correspond 
either as regard cases or deaths with the figures 
given in Lr. Bryden’s Tables. Owing to the sys¬ 
tem which has been adopted of considering 
choleraic diarrhma as a distinct disease, the same 
case has frequently been twice entered. In some instances, again, men who 
have been discharged as cured of cholera have died of the secondary fever. 
These errors have been eliminated by Lr. Bryden, and the measures which 
have been adopted to prevent their recurrence will be explained hereafter. 


StatifltioB roooived of indivi¬ 
dual regimentB and Btations 
do not always correspond 
with tho figures given in the 
Tables. 
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CHAPTEU I 

HISTORY OF Tllji: KriDEMlC. 


12. In narrating the history of the great epidoraic of cholera in 18C7, 

• the Hurdwar fair was taken as the point from 
■wrm*be^w^gw^apSictn^.° which its progress could be most conveniently 

traced. There was reason to believe that this large 
congregation of people had proved the focus in which the disease had com¬ 
menced, and from which it appeared to radiate in certain directions following the 
track of the dispersing pilgrims, but in 18(59 there is no particular place or 
gathering which can be taken in connection eitj^cr with the origin or the spread 
of the cholera; and it will therefore be convenient to consider the facts connected 
with the outbreak of the past year in a geograidiieal order, commencing with the 
Lower Provinces and then advancing to the west, tlic north and the north-west, 
the division adopted in Dr. Bryden’s Tables being generally preserve'd. 

13. Among the few European troops (luartered in Ijowcr Bengal, the 

* . , . , „ , results of 1809, so far as cholera is concerned, are 

^Cholera in Lower Bengal. ^^trcmcly favorable. Out of a total strength of 

2,4l€, inclu'diffg men, women and children, the admissions into hospital from 
this onuso wore only 4 and the deaths 2. If the men be taken alone, a com- 
parist)!! may b(i instituted bctw(M!n 1809 and the previous eight years; but as 

There were singularly few each year will appear in the ten-year 

oasoB among the European Tables now in preparation, and can there be referred 
troopB there. more conveniently, it will bo sufficient to state 

that the ratios both of admissions and deaths from cholera among EurojKian 
troops in this group during 1809 (I’O and ’.53 per 1,000) show a minimum both of 
prevalence and of mortality from this cause. In 1800, the most favorable year 
between 1800 and 1869, the admissions were 3’4 and the deaths 1’9 per 1,000. 

14. In the Native garrison of Bengal Proper the results aivs not so favor- 

• able, the admissions having equalled 8’80 and the 
pTS|e?Sr?dmSreMvore^! deaths t’lS per 1,000; but it is to be observed that 

the stations at which the Native troops chiefly 
suftiired were places where there were no European soldiers, such as Dacca, 
Shillong and Nowgong, in all of which, although there was no great prevalence of 
cholera, a considerable number of sepoys wm-e .nttnelred. 1’hn Returns of this 


Cholera was less prevalent 
among the prisoners m Bengal 
Proper than usual. 


considerable number of sepoys were attacked. The Keturns of this 
roup Ibr 1868 wT.re more favorable, but, cxi^ejiting this year, the admissions and 
deaths from cholera among the Native Army in Bengal Proper were fewer than 
in any of the preceding eight years. 

15. Among the prasoners in Lower Bengal, the proportion of admissions 

from cholera in 1869 was 22 4 and the deaths 9’62 
per 1,000. Although somewhat higher than in 
1868, these ratios are smaller than in any of the 

other ton years preceding it. In Ali|K)re, llungpore, and Backorgunge the 
disease was severe. 

16. How far cholera prtwailed among the general population of Lower 

^ __ Bengal cannot he a.scortained. The registration of 

show the extent of the diseMo ueatiis in these Provinces was only partially in 
B^ng the general population force during ] 869, and no lletums have been recoiv- 
° * ed to show the results even so far as they were 

recorded. Orders have, I understand, since been issued with a view to attain a 
more accurate record of the deaths in this part of the country, and hearing in 
mind the relation which the Delta of the Ganges is generally supposed to hold 
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cholera prevailed 
Bengal, the com- 
which the E.uro- 
ot’ Fort William 


to cholera, both as its liome and'as the quarter from which its invasions take 
place, the importance of having this registration rendered as accurate as pos¬ 
sible can hardly be exaggerated. 

17. In connection with tlu! small extent to which 

Complete exemption of 0“? T^^itish iTOops fe Tx)Wer 
European garrison of Fort plcte nnmumty from the disease 
William. p^..^ j^ortion of the garrison 

enjoyed is very remarkable, and hoars striking testimony to the sanitary im¬ 
provements, especially the increased attention to conservancy and a good water- 
supply, which have been effected of late years. The fact is all the more worthy 
of notice, because the Native llegimcnt in the Fort which was subject to less 
favorable sanitary conditions did not escape. From the report of tlie Calcutta 
Municipality for the year, it appears that the deaths from cholera among 
Hindoos and Mahomedans in the city equalled nearly ten, and those of Chris¬ 
tians flvo, per 1,000 of the population. 

18. As the immediate object of the special enquiry into the cholera of 1869 

The sanitary condition of tft obtain information regarding those places 

HBBaroobaugh unsaUBfactory. wliifch lie Within the ai'oa covered by tlic epidemic, 

no questions were sent to those stAtions which arc 
situated within the endemic province of the disease; and as none of the places in 
this grou}) to whiiih questions were addressed suffered with any siu'crity, and as 
the replies received do not generally contain any facts of importance, they do 
not require special notice. Tlui only exception to this remark is the Military 
station of Hazareebaugh, where, although only one Euroiican was atta(;ked, ther*/ 
is a point in connection with its sanitary condition which (h?s<*^'cs attention*. 
This station, although included by Dr. Rrydcn in the fii-st group of jails, fdrms 
om^ of those of the second group as regards European and Native troo])sr! It 
may for the present purpose be more conveniently taken with Lower Bengal. 
With the statistics of 1870 the various groups will be re-arranged, so as to show 
prisoners and troops, as far as possible, in the same area. 

The baiTacks are reported to be “not overcrowded, cl(*au, airy and widl 
situated,” but tlui drainage is evidently most imperfect. “ Wafer,” remarks 
Dr. Corbett, “ lies in many parts of the cantonments to the south and north, 
rendering tlie ground swamjiy and boggy; and one of tluj inarriiKl hari-acks 
(No. d) during tlie rains is hardly habitable. The house occupied by Limitim- 
ant-Coloncl Nicholson is in a perfect marsh. A fact will show the state of the 
« ^ ^ ■ drainage. This officer shot witliin 50 yards of and 

m lus own compound in one day, this season, 7 brace 
of snipe. The bousti occupied by the Barrack Sergeant and private houses in 
that locality are filled with intennittent fiwer, from the situation and bad 
ditunago. The natural drainage of the station is excellent, and, with ordinary 
artificial assistance, the health of the station can be very much improved indeed. 
In facd, if this station is decided on, the first thing to be done to render it one of 
the nicest and healthiest stations in India will be to drain it thoroughly.” 

19. During ^the temporary absence of the civil surgeon two cases of 

cholera, wliich dccurred among the Police at Haza- 
came under Dr. Corbett’s observation. 
He found the drinking water they used was “ most 
filthy.” It was collected, to all appearance, from a hole in the ground into 
which all surface filth could be, and no doubt was, washed. The affected guard 
was removed into camp, and good water suppUed, after which not a single case 
even of diarrheea occurred. “ To the unwholesome water, and to this only, ” 
writes Dr. Corbett, “ I attribute the cause of this outbreak of cholera.” 

20. From the three jails at Hazareebaugh and the jail at llanchee reports 

„ . have been received. In all of them a few cases of 

cholera occun-ed, but in none of them could it be 
Banohoo Jails to aooount for traced to communication with an infected quarter 
tho appearance of the disoaso. Ranchce writes-** after care- 

ful enquiry nothing can be discovered that could show importation, but there 
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was constant ooraraunioation between the jail‘and tho bazaar and between 
the bazaar and the houses alFectetl in one of the mohullas of the town.” Hero, 
between tlie 13th and IGth of March, six /)ersons died of cholera. The first 
prisoner seized with cholera was attacked on the 20th of that month. 

21. In Assam cholera wns more than usually prevalent diiriii" the ])ast 

year. TJic general history of the eiiidemic lias not 
auJ*pJevKtinAM*am“’“’^* ^’^icn communicated, but a iiiport by the Commis¬ 
sioner, dated the 15th July, copy of w'hich was 
received from the Beuf^l Government, contains some interesting information on 
the subject of how far the appearance and spread of the disease in the jirovinco 
is to be attributed to the influx of emigrants from Bengal. On this point the 
opinions of the various district officers have been collec.ted. 'flu'sis differ mucli, 
some of them being decidedly in favor of tlus view of the case, w-bile others are 
as strongly opjiosed to it. The evidence generally is wanting in details, but the 
facts adduced by I)r. White and Dr. Miiredith, and the o)>inions wdiich they 
express on this imjiortant subjeid., arc W'orthy of attention. 

22. The. former, who is Civil Surgeon .of Debrooghur, and in medical 

Dr. White’s opinion is op- charge of the troops»thcre, remarks— 
posod to the idea <that tbo 
disease is imported into As¬ 
sam by Bengal Coolies. 

“ During the l.itno (nearly eleven years) 1 have boon here, I have only once known an 
insUinee in whieh the inlrodiielion of cholera could be attrihuted to the inJlnx of iiii|)Orted 
hi4>orors from IJengal, and Unit was so far hack ns July 18(i0, when the (lovernment Steamer 
.It/jai arrived herewith a large niiniher of inmn’grants who siilfered from (rlndem on the ]ia«- 
sage, »nd many is^-re ill from that disease. On arrival tliey all went to ilie IMaijun Tea Kae- 
tory, then the property of the late Mr. fi. Jl. Barry, and from Ihcnee the outbreak which 
I'ollowocl soon alter could' be distinellj traced. The e]»idemie. was, however, ai the time eomiiig 
up t.lu! valley from Bengal, having raged for KOtne time before at (towalparah and Gowhal.ty, 
and it is-a question whether the laborers per Ailjai did iiioretlian aeeelerat<5 its outbreak here by 
a few weeks, tis it. wttrked its way np by land, appearing in turn at Nowgong, Oolagliat, and 
reaching Seehsangor before any of the iutermeiliatAJ villages between hen* and the latter sta- 
lion were al.Uieked. 

“Owing to this introduetion of the disease by immigrants, I for some time afterwards, and 
long heforo the legislation of ISOf), inspected tlie steamers on arrival and prevented the land- 
iiigof passengers sulfering from cholera. Jn ISfi-t, when the tea sjieenlation was at its 
luiight, the number of laborers who arrived, uinounting to upwards of (itiO a month, was so 
great and nearly every steamer having cholera on board, it was found im]>rae(ieMhle, and would 
have been inhuman, to ]>ryhihit their lamling. 1 then observed that, although |)ati(ui(s were 
removed actually sulfering from cholera (o thejyarious faiJtories in the neighhourhood, it was 
never comniuniented.to the old eo.rlies. So com pie ti! was this immunity from eoiitagion that 
in 18(!(> and 1807, when acting as Debarkation Olficer, 1 never onee prohibited the removal 
ol' cholera j>atient.s from the steamer to the sever.-il tea gardens to whieh they wer<‘ consigned. 
As I incurred no little rTO])Oiisihility in doing so, I followed u)) and watched the results attmi- 
tively, and I never heard of an instanee of any oi‘ the old laborers on the garden to whieh the 
eholein patients were taken being sei/.iid; at times some of the new Jjarty of coolies who disem¬ 
barked in fiealth would he attacked on arrival at the garden, but never any of the cwlies who 
had been previously there. 

“ Being miudi interested in the matter, I from time to time in Tormer years eiupiired from 
t he medical otlio.er8 of the Assam and Joreliant Comjianies, the two otlioi*j>rinei])al centres of 
immigration, and their experience was similar to niim?, tliat clndera was never propagated by 
fresh arrivals to either Cinnamara or Nazira.h. There have been cpiihunies at both those places, 
liut they could not. la; traced to introduetion 1,)y recently arrivwl coolies. 

“ As hearing on t.liis suhjeel,, it is worthy of remark that the imported laborers are niueh 
more exempt from eliolera afler arrival here than the Matives of Assam. Dr. Meredith’s 
statistics show that tlie mortality from cholera among tlicm is comparatively very small. 
There is nothing more common in the months of May and June every v-ear than to lind 
cliolera raging in the Assamese and Caeharei' villages in the immediaU; vieind.y of a tea 
factory, whilst not a case occurs in the Bengallee lines. This 1 have observed for years past, 
but at the present moment I may adduce that although cholera has been prevalent in various 
parts of this district, There lias been none among tlie Bengallee immigrants. Tlie villages 
adjoining the Khowang factory were more than deeimatod last month, yet not a cose apjpeared 
among the Bengalees. The Doom Dooma Fntdory has csea^Kid, although so close to the Tiphook 
Iiohain’s village. Mr. Shaw, of Tallup Factory, has not had a ease among his imported 
lalairers, although it lies midway lietween the Tijihook Gohnin’s village and Saikwah, ^ and has 
diiilv i!omm uni cation with the latter place. It has been devastating for the i>ast five weeks 
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the villa^res situated all round the Nojiyaphoolic Factory; yet only two cases have been reported 
amon^ the Benffulloes of that factory and both recovered. 

“ I have only given this season’s results, but I could multiply like instances from cpidei 
micB of former years. If cholera was introduced by imported laborers from Bengal, the natural 
inference is that the first to sttacked would be the Bengalleo laborers on the toa estates; the 
actual facts are, however, idl the other way, os I have shoujn that in many instances they are 
entirely exempt, and that when it does break out among them, it is never so destructive as 
anKUig the Assamese. Since the universal epidemic wliiidi corameueed in June 1860, and 
attacked all classes and races except Europeans, and raged in different jiarts of the province for 
eighteen months afterwards, I <ioiisider that there has been no outbreak of the disease which 
can l)e correctly designated epidemic. Since.that time cholera has been to a 'great extent ende¬ 
mic iu the district, and J believe the same applies to the other districts of the province. My 
records show that for the last eight years one or more cases of sjwradie cholera occurred in this 
station almost every week with annual circumscribed outbreaks, chiefly occurring in the montJi 
of June, but occasionally in May, July, and August also. The history of tliese outbreaks is in 
every ease the same. A case of siioradic chedera occurs in a village, the ])!itient is placed in 
the smallest and closest apartment of the house, a largo fire is lighted, and as many people, 
friends and relations of the? siifreror, as tlic room will hold, assemble and s(|uat round him, I 
believe for the purpose of doing poojah or praying. There is seldom or t!ver any attempt to 
mhninistcr remedies; the patient during this time is vomiting, defecating, and the fomites of 
the disease must necessarily he carried otf by the inmates of the crowded room or huts. After 
three or four days five or six eases deemr, and so on daily, until it runs throughout the whole 
village or villages to which the person first, iiifeuted belonged. Its further*jirogress is limittKl or 
(•ireuinscrihed by the rude system of (|uai'u]itiuc maintained by tlic Assamese. So soon as it is 
known tlnit any considerable number of fatal cases have oceuiTed in any ])articular village, all 
the other villages iu t he neiglihourliood cut off all intercoui'sc with it. Although they may have 
very near relatives living iu it, they will not go near nor allow any person from tlus uifeeted 
villages to enter theirs, and so rigi<lly is this enforeetl that .1 have known instances in which 
persons ap]iroacliiug a healthy village from one where cholera e,\istcd were badly assaulteil.” 

23. Dr. Momdith, Protoctor of Laborers, submits the following momo- 

Dr. Meredith believes that raiidum :— 
it is imported. 

“ Steamer Lahore arrived at Dhunsiri Mookh Ohiit on the ISth February, bringing irn- 
]K)rted laborers to As.sam. There was cholera on hoard. A numljcr of laborers were lauded 
lor the Central Assam Tea Estate ; two tifthcm died of cholera at the gliAt the night of the day 
they were lantle<l, the rest wtmt on to Dilfloo Factory. At the factory tlu! disease appeared again 
among thojn, and nine more imported laborers di(sl of it by the <tth of March. After this date 
no Bengalees have died of the disease; hut the disease broke out among the Assjimese local 
laborers, three of them died at the garden, and others sutfiiring from the disease were conveyed 
to their houses in the villages lying near. The malady now broke out among the villag<!s with 
fearful severity, and the death-raUf has been deplomhly heavy. According to my informant, the 
cattle hav(‘siiifered as had as the ))eoplo. I am unable to state the extent, lowhieh the disease 
lias sjiread among the native ))oimlation. 1 visited Diffloo Factory iin the 11th of March, and 
felt satisfied that the epidemic then raging anJoiigthe villages in the rieighhourhood was trace¬ 
able to tlie disease pre.aleutoii lio.ard and imported by tlu* Lahore. 

“ The Steamer Proffree/t landed (il'ty-four coolies for the Golaghat Tea Estate at Dhunsiri 
Mookh about, l.lie 2Hth h’ehruary. Tlicrc was cholera on board. The lalxirers went to the 
(iliiladaree garden ; the disease apiK'ared among them at onee, and eighteen imported laborers 
died of it at the garden; hut the majority of these were old aeclimat.ized laborers, who, the 
manager informs me, caught the disease from the unmarried women of the new arrivals, whom 
they took in niarria^ic when they carno on the garden. The connection lietwocn the cholera 
at the garden and the disease on board the steamer aiipeared to me pret.ty eonehisivc. I not 
able to staf.e how tiir. the disease has spread among the villages near Ghiladaree. Tliere was 
no eholera at the garden before the arrival of the laborers described. 

“ The Moran Faehirv garden received a hatch of laborers by the Stc.amer Lahore in February; 
five of the laborers died of cholera at the factory soon after thoir arrival. There had been no 
more cholera at the garden ii]) to end of Ajiril when 1 visited the jdace. 1 cannot say whe¬ 
ther the epidemic of cholera, which is reported to have been so severe among some of the villages 
of Khowang Mouxah, can bo tmecd to this outbreak among the laborers brought to Moran from 
the Imhore. The distance between the places is not great. 

“ Several deaths have taken phuie among the imported hiborors of the Assam Company, 
chiefly at Nazirah. The medical otlieer iu charge gave it as his opinion that the disease was 
traciealile to eil.hcr the Lahore or the Prot/reen, hut the connection had not been fully establish¬ 
ed, or otherwise, at the time of my visit in April.” 

21. As has been already stated, there arc no returns to show how far 
General Btatemont of results cholera afrccted the people generally in Lower Ben¬ 
in Bengal Proper imperfect. gal, hut the statistics of the troops and prisoners at 
each station may he oonvoniently compared in the annexed statement. 
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Statement shewing the comparative prevalence oj* cholera among the Troops and 
' Prisoners in Bengal Proper during the year 1809. 
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26. 


Tho second group contains thirty-eight stations lying chiefly in the 
The inaloewa 1. the ThlfcT of tile (tangee, wluch arc reprcsontia citlior 
second group of stations was hy a body of troops or ot prisoners anti in some 
severely attacked in 1860. |jy both. Over great jiart of the area thus 

indicated cholera had been very prevalent in 1808, and over nearly the whole of 
it the disease reappeared in force in 1809. The. general flicts can bo more 
clearly seen on referring to the statistics of the dilferent sections of the com¬ 
munity taken separately. 

26. Omitting the station of Daxjoeling which more properly belongs to 
Many of tho European tbo distihet group of bill stations 

troops in this group wore separately, the average number 01 Luropean soldiers 
attacked. jj^ ^his aroB with their families t'quallcd 10,778, and 

among these 344 were attacked and 261 of tlioru died. The ratios of admis¬ 
sions and deaths from cholera alone wore 31-91 and 23-28 per 1,000. 

27. Tho native portion of tho garrison of this part of the counti-y 

esearicd with coraiiaratively lilth? loss. Out of a 
Tho native troops at these , . J . i. w-mi. ^ i al % 1 . 1 . ^ ^ 

stations had few cases com- total streiigtli ot 7,180 only 42 wore attacked 
pored with tho Europeans. rj'yo p^j. 1^000 and only 19 died or 2-05 

per 1,000. Tho comparative immunity cnjoycjd hy the, native soldiers, 
even when oceu))yiiig the same cantonments in which the European portion 
of the garrison sull\?r(!d severely, will be mow? particularly referred to in discuss¬ 
ing the details of the epidemic at each of these places. 

28. Out of 20,172 prisoners immured within the several jails of this 

group, there were 311 cases of cholera, of whic,'i 
prisoners in this group was 129 were fatal. The admissions were 111 tho pro- 
sovoro only in a few jails. portion of 10-9 and the deaths of 0-^) j)cr 1,000 of 
average strength. Tho severity of the epidemic was eontined to a few. jails. 
In many of them thi'ro were v(?ry few (iases and a number escaped altogetlier. 

29. A few of the districts composing the area of this second grou]) lie 

The records of cholera tho Govornmimt of tho Lower Erovinccs, 

among the people of this orea and hero, as already explained, no data are available 
are imporfoct. to show how far the disease prevailed among the 

people. There can he little doubt that the moi-tality from cholera among tliem 
was great. The districts of the North-Western Provinces and Oiidli which are 
here concerned show a very wide spread cpidemio. The figures arc inaccurate, 
hut the information wliiidi they aH'ord is by no means valueless. It is to be 
observed in connection with all these registers that thoyv roflii- to deaths only; 
tho number of cases is not kiiow-n, hut if 69 per cent, be tahem as a fair propor¬ 
tion of fatality tho persons attacked may he roughly cslimated by doubling 
the totals. 


30. The facts Avhich have been collected from these numerous points of 

observation regarding the cholera of 1809 in this 
theGyajail^*^™*'^ regarding jrroiip, must now be examined in greater detail. In 

the G-ya jail thoro were only seven cases of cholera 
during the, year. Nd communication, direct or indirect, could bo tra/jcd to 
account for tbcln and they do not i-iMjuiro any particular notice, Init some 
interesting facts have been collected by Dr. C. M. llussoll in bis careful rejiort 
and those deserve attention, “(fya,” he remarks, “as is ivell known, is a celebrated 
place of ])ilgrimago, and a general idea lias gained ground that the appearance 
and spread of cholera is connected in a great measure with the assemblage 
of the pilgrims in this town. This idi^a I believe to bo an erroneous one and 
not borne out by facts. Indeed it is a remarkable circumstance that cholera 
prevails most in Gya just in those months in Avhich the place is least visited 
by pilgrims.” In illustration of this statement a Table* is given shewing the 
admissions from cholera into tho jail hospital at Gya during tho last 30 yeai-s, 
from Avhich it appears that the maximum intensity of tho discaso has occurred 
in the moaths of July, August, Juno and May, in which pilgrims do not como 


•Tills TaM;'slu-wliift till'roHults lor JJit .voars, is virliiU-d iii Pr. Hussi'H’s ivport us il Hppoani in tbe l(t-]ior 
o f the Saiiitirj C'oumiisBiutier lor Bengal lor IbliH, p. acy. 
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in. lavge numbers. “The arrangement ami situation of the jail and ils sur¬ 
roundings are highly insanitary,” and these evils have heen intensifuMl during 
the past year by “oi'crorowding, intense heat, and llio g('ueral distn-ss.” 
The price of food was very higli, ami the number of pca'sons senIciuM'd to 
im]msonment on acscount of petty olfemais was unusually large. The water 
is reported to be good and’its contamination by cholera discharg(-'s “hardly 
possible.” 

31. In the Patna jail the disease was much more severe; there ivero 

68 cases and 15 deaths. No coiumunieatiou eould 


Tho outbreak m Patna jail l)o traced befwceu the cholera outsuhi and t hat 
to impure water. occurring within, but in the opinion ol the JMedieal 

. Olliccr its ai)pearanco was connected with an impure 
w'atcr supply. Fouling by sewage and especially by cholera dischargijs is 
believed to have been impossible, but “all sorts of impurities lodge iu the water 


and give rise to tlie development of the lower forms of animal life.” As 
n'gards the connection between this ivater and the eliolei’a, Dr. Juekson writes— 
“There is the most iiositivo evidenoe on this iioint. During the lirst cjiidtunic 


1 closed the wells and resorted to (ranges‘watm*, when the progn^ss of the 


epidemic was at once stayed. Only one (!ase odtnirred after I did this. A gain 
on account of the expense of hringing it, river water w'as ahandoned, and on t lie 
1st September cholera again broke out. On the 1st of October I ahandoned the 
use of well water again and up to the jirescnt time, nearly half the month 
having gone, only three cases of cholera have ociuirred.” In the Dis'gah jail, 

which is under the charge of llio same olliecr, only 
y K o suchevidonoe atDeegah six cases occurred and none of them jmn c'd fatal. 
• ' » 0 Here also no communication could hi.' traced; the 

wat.cr is saitf to he good, and there is no reason to suspect tiiat it was 


eontitminated. 


32. Not tar from the Deegah prison and on the hanks of the flanges, lies 


Cholera at Dinaporo was 
chiefly among the notivo 
troops. 


the military station of Dinajiorc. •Here amojig 
tho Euro])ean troops averaging 1,0 Gj iu number, 
there ivero -t eases and I death. In none of tluan 
could any comnmnieaiion with an infected locality 


he traced. The native troops consisting of the 32nd Jlegiment Nativi; Infanliy 


suffered more severely, having liad 15 cases of whieli tive were lat,al. I'he men 
liv'cd in huts and were not yu'ovided with latrines. Four of the liosyutal estab¬ 
lishment were attacked with cholera, hut all reciwcred. The water supply is 


reported to bo hidilferflnt; it is drawn from an open wqll into which impurities 
may doubtless enter, hut sewage could hardly llnd access. 


33. In the Arrah jail ivhej’o thei'c were 18 cases and six deaths from idiolera; 

“ no communication took place cither directly or 
No evidenoe of communica- indirectly with piifsons affected outside.” It appears 
and Chupruh jails. however that “ adjoining the jail tliero arc several 

huts occupied by ]>eoplo who arc! only remarkahlc 
for their dirty habits,” and that among them cases of cholera, had occurred 
betwi'cu April and Jidy. The first case in the jail was on tlin Kith .Inly. In 
tlio Chumparun jail also, Avhero tho first ease occurred on tho 15lh July, and 
where 31 cases were treated of wdiicli 15 died, no communication eould ho 


traced between the jail and any inleeted locality. Tho sanitary condition of 
the place is reported to hi; good, the water is of tolcrahly good quality, and 
“it is quite inqMissiblc that it can have been contaminated by sewage or 
cholera discharges.” No facts came to Dr. Sijouije’s notice to sh(.uv that the 
disease was spread by personal intercourse either directly or indirectly. From 
Mozutferporc jail, where 16 prisoners were attacked and six died, no replies 
have been received. In the (fimprah jail the disease was severe, 50 eases and 
18 deaths liaving «ceurred. “There is no evidence,” writes Dr. Macleod, “to sup- 
jiort tlie supposition that tho disease was communicated to the yirisoner first 
attacked. The most careful enquiry at tho time failed to estalilish any conmre- 
tion between the first case that oeeurred in the jail and the outside population.” 
As regards the water lie states.—“ It is not possible t liat it was contaminated by 
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S(iwage or Ijy cholera dlschariros',” nor is ihoro the slij'htest evidence to show 
that it may have been the medium of spreading the disease. 

34. The people in the district of Ghazeeporc suffered severely, but the 

jail entirely escaped. The large central prison at 
Only a fow oasos ooourrod lienarcs also preserved fomplcte immunity and the 
Bonerf at Beimres^* smaller district jail bad but two cases. One of the 

night-watchmen was attached on th(5 2Uth July, and 
the first prisoner was seized on the 1st August. Dr. Hooper states, “ the night- 
watchman had direct communication with this prisoner when counting and 
locking up prisoners on the night of the 28th.” Cholera broke out in the Lunatic 
Asylum which is close by, before it appeared in the jail. Of this outbreak no 
])articulars have been received, but the drainage of< the asylum passes into 
the jail drains uT\der the partition wall and cholcro evacuations may 
luive passed in them. Among the native troops also there were only two 
cases, and their a]>pearanc(5 could not bo accounted for. The sepoys live in 
sectional hut barracks. “ Many of the men,” remarks Dr. Perkins, “ have been 
in constant communication with cholera-stricken villages, only a few hundred 
yards from the lines and in which their families lived, witliout importing the 
disease into tlic linos or sulfe'ring in their own }jersoas.” ^ The three cas('8 
of cholera among tlio Europesui soldiers at this siatioji do not call for any 
special notice. 


35, At Chunar which lies within a few miles of Benares, one European 
ot soldier was attacked out of the small gariison 

qunrtoi’od tliorc. A sopoy also who was taken i|J 
on his M'sij' from Benares, died of cholera in the Garrison Hos])ital. 1'he for/ 
is .situated on a highly elevated rock, it is clean and dry, and tho'nuin h.avegood 
harrturks with ample space and excellent ventilation. The neighbouring city 
of Ciiuuar hud suffer(;(l much from cholera, hut no oommuuiculion could he 
traced l)etwocn the soldiei’s atUickcid and any cjise without. The sanitary 
condition of the vicinity of certain portions of this cantonment admits of 
improvement; iu particular the existeneo of crowded native houses in 
inmuMliato proximity to the Garrison no.spit.al is veiy objeetionahle. 

In the jail .at Mirzapore which lies between Chun.ar unci Allahabad, thoiv 

were thrcie cases, not traceable to human intercourse. 
Mirzaporo jtUl. ^ P'^j^onors were overcrowded, and tjie superin¬ 

tendent c.xprcsses his surprise? that the*y were not 
decimated by tlie disease, 'riie Avater is good and free frpm contamination. 

30. In the Azimgurh district Avhich lies to the north of Mirzapovc, cholera 

Avas ve?ry prcA^alesut and fatal, and the jail .sulfered 
Aziin- (.onsielcrahly. The first case, however, rlid not ocicur 
till the 5th October. The dise\usc had been common 
iu the; toAVJ) e-lose by from April till the middle of Sepbimbev, but no case bad 
bcHui re'porled among the outside po[)ulatiou for scvenlotm days l)elbro tbe prisoner 
Avas atlae-ked. The sanitary condition of tbe jail was generally good, but the 
inmates were ov(;reroUded, beeau.se, OAving to the harel time‘.s, there liad^been 
an unusual influx of ])risouers. A ceirtuin number of tbcju Avere mo\-ed into an 
empty barrack in tbe dcserleHl cantonment with excellent elleed. Dr..Sbei)pard 
fre’(pn?uUy alliulos to tbe unusual prevalence of caste?rly winds during tbe 
season. Early in October heavy rain fell, ared by the 15th the river which had 
been gradually rising. Hooded gi’e;at part of the country. 

37. In the .Jounpore jail Avberc six cases of cholera occurred, of Avbicli two 

jn-oveei fatiil, no evidence could be obtained to shew 
POT^and’^mKre”® tUseasc Avas in any way due to importation, 

or that it Avas ejonneclcd Avith elrinking impure 
AA'ater. Cholerti entirely elisappearcd after a stoi*m on the J5th Augu-st. At 
Ge)rnc;kpore the dise’ase? was A (?iy pre?Amle?nt in the city, hut the native regiment 
ent irely esca])od. The wind blew generally from the east, and the Medical Officer 
in charge is of f)pinion that its position to tho windward of tlie city was one reason 
A\ by the cantonment escaped. Between the city and station there is a belt of 
trees which also may have afforded some protection. Quarantine was adopted. 
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U) prevent the access of the disease into cantonments, but as no parti<‘uliirs 
have l>ecn ajiven, it is impossible to judsfe liow far any good can pi-ofairly be 
ascribed to tliis precaution. Throughout the district the people sullcreHl much, 
especially in the months of July and August, and the (jpidemic \v;»s the most 
severe that has been known of late years. “ It .seemed to appcjir simultaneously 
in different parts of the district.” “There is no evidence tending (<> prove that 
it was imported.” On the Gth July the tirst prisoner was attacked, and before 
the epidemic ceased, there had been in all 71 cases and 31) deaths. No com¬ 
munication could be traced between tjie prisoner first attaxtked and any case 
outside. The sanitary condition of the jail it.sclf has b('en generally good, bnt 
overcrowding existed at times, and “ tlie sewage of part oi' the jail and a grtait 
portion of the city ruhs into large irregularly shaped dirty tanks.” The watc.-r 
appears to have been of fair quality, and Dr. 1‘rcntLs stat(!s that “ it is very 
unlikely indeird that it could have been contaminated with sewage.” Owing to 
the want of tents the prisoners could not bo removed into eamp, Init l lo of 
them were placed in the imlice lines. “ The disease seemed to be checked by 
moving from the infected barracks. This ivas particularly observable in the 
case of the female prisoners.” Six of the prijioners attending on those ill with 
cholera wore themselves seized, but considering the ratio of atta(!ks among 
the general body of the prisoners in the jail, there is no evidence to show that 
]»ersonal intercourse was the means of siireading the dist^ase. 


• The prisonors at Bustoo, 
Oondah, andBaraitcb escaped. 

• • 


38. In the neighbouring district of Bustee, cholera seems to have been less 

})revalent, and luire the jail entirely est!a])od. In 
the Gondah Districi, when; it was men; rife, no cases 
occurred in the jail. The Civil Surgeon remarks that 
tb^ disease does not appear to have taken any special dii’cction in its progress 
ovet this district, although lie is inclined to believe that it was eonneetid with 
the Dabee I’atun Fair wliich did not conclude, until towards the end of March, 
and on the 2nd of April the first c.ase of cholera was report(;d among the inha¬ 
bitants. No facts an;, howev(;r, adduc(;d in support of this opinion. Proceeding 
upwards to the nortli-west and skirting the foot of the liimalaya, we conn' to 
the district of Baraitch. Here the eindemic was comparatively mild. The 
Medical Ufiiccr believes that it was spread by ])ilgrims from the gn‘at fair at 
Ajoodhia, but no details are given. In the jail only one iirisoner was attack(;d, 
and he recovennl. 


39. At addition to a civil station, there is a military (;anton- 

Tho European Troops in ^ment, and here the European Troops sulh'red some- 
Pyzabad Cantonmout were what severely. A few ca.s(;s filso oeeurred among 
attacked. prisoners. The native regini(;ut which formed 

part of the garrison escaped. In tin; district the disease, al (hough persistent, 
was not very severe. As regards the jail, wdiere thnje pidsoiu'.rs were seiz(;d, Dr. 
S(;lous writ(;s, “ I cannot, after the most careful enquiry, find any <;vid(;nee to 
show that the disease among the prisoners w'^as due to im]iortation.” Tin; 
general sanitary condition of the jirison w'^as oxcellept; the water good and 
not»8nhjeet to pollution. On the Gth of August, tlic first European Soldier, a 
man of the 1-llth Jlegiment, was attacked. There was no evidence to show 
that the disease had been contracted by communication wdth any infeeh'd 
locality. The drainage and other sanitary arrangements of the sialhni arc 
reported good. The well-water used for drinking w'as excA'llcnt, and its con¬ 
tamination with sewage or cholera discharges quite impossible. In the 1-llth 
llegiment there were 22 cases, of wdiich IG were fatal. Dr. Tulloeh’s excellent 
report is well worthy of attention. He writ(‘.s, “ when the seeond ease occurred 
in the regiment (this hapjiened to he in the same; hairack as the first), the 
barrack was at once vacated, and the men encamped in a tope of trees east of 
the parade-ground. In this manner as barracks were attacked, they were 
emptied, until it became evident that the disease had fixed itself on the line of 
building.s occupied by the right wing, wdien the whole wing wms moved into 
eamp on the 10th August at 7 v. M. On the march one man was taken ill, 
and next morning another was seized, both of w hom died.” Alter this no case 
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occurred in camp except one of a doubtful character. On return to canton¬ 
ments in the end of the month another man M’as seized. The_ results of 
this move Dr. Tulloch considers to have been excellent, not only in an'estinj? 
the chohiva hut also as rcfrards the general health of the men which im¬ 
proved with the change; so much so that no regular.hospital was opened for the 
wing in camp. As regards the importance of immediately vacating any build¬ 
ing in which a case of cholera occurs, he observes that there was some delay in 
vacating the hospital, hut that no reasons such as weighed with him on this 
occasion would again induce him to hesitate as to the course to pursue. It is 
W'orthy of notice that in the epidemic from which the Eiuopean llegiment at 
lyzahad, the 2l)th Caraeronians, has been suffering during the current year, the 
hospital has again supplied a greater number of cases than any other building, 
and had it been promptly vacated some lives would probably have been saved. 
In the E. Battery, Sth Brigade, Boyal Artillery, during 1809 tliere were six cases 
and four deaths. A short move of part of the men was also made in this ca.se 
with excellent results in every respect. 

40. At Hoy Bareilly the dep6t of the 55th Regiment, the only military 

forcq in the station, escaped. In the jail there were 
Hoy Bareilly was attacked seven cases and three deaths. Botwwn the prisoner 
trict jSifi Urst attacked and any ease outside no communication 

could be traced. The jail was overcrowded. The 
wat(U’ used for drinking is of inferior quality, but could hardly have been con¬ 
taminated by sewag(i. AVitbin a few hours after the appearance of the 
first cas(i, buf. not before seven in all had occurred, lOO prisoners werc^ 
mov«;d into camp with the best effects. In the jails of the neighbouring, 
districts of Sultanporo, Pcrtabghur, Hurdui, and Kheree, the prisoners ,/lid 
not suffer at all. ^ 

41. Tlic garrison at Lu(;know, and especially the Europmn portion of it 

suffered, very severely from cholera. Of 122 cases 
occurring in British Corps, men, women and 
children, 97 wert! fatal; of Native Soldiers only 

three were attacked, and all died. In the District Jail there were no cases and 
in the large Central Prison only two. There was a little ov(!rerowding, but the 
general sanitary conditions under wliich the prisoners lived were excellent. The 
wat(5r was good and not subject to contamination. 

42. The number of cases occurring among the Native Soldiers, althougli 

averaging a strength of 1,71^7, was so small that 
they do not require any special remark. It will 
be necessary, however, to examine carefully the 

circumstances attending the outbreak among the British Troops. The 
Europ(^an Garrison consisted of two corps of infantry, one of cavalry wdth three 
batteri(}s of artillery, and among them there were 122 cases and 97 deaths. 

43. In the 102nd Regiment the first cast; is reported to have occurred on 

the 28th July. The drainage of the lines they 
occupied is defective. Between the 28th July And 


Cholera in Lucknow. There 
were only two oasee among 
prisoners. 


There were only throe among 
the Native Troops. 


The European Troops suShr- 
ed much. 


d<!aths. 


19th August there were 23 admissions and 20 


As cases occurred, the affected quarter was vacated and the inmates 
moved into tents close by. The surgeon of the regiment expresses no opinion 
as to the results of this plan, but from the information which I obtained 
when at Luckiunv it appeared to have been successful, and Dr. A. Smith, the 
(Jfficiating Deputy Insi>ecU)r General, at whose suggestion it had been carried 
out, was decidedly of this (jpinion. In the 02nd Regiment the first person seized 
ivas a boy, who was attacked on the 29th July. The drainage of that portion of 
th(j station occu})it;d by this corj)s is reported by the Medical Officer to have 
been very unsatisfactory. The regiment landed in Bombay only in the 
previous Pebruary. One case of cholera occurred among them at Deolalce 
soon after their arrival, three at Jubbulpore on their way up-country, and 
another in the train b(?tween Jubbulpore and Allahabad. In March there 
had been a case of “ Chohiraic Diarrhoea,” and a boy had died of cholera in 
June. The regiment contained a very large proportion of young men; 127 
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In tho 8th Lancers several 
cases are mentioned tending 
to show the communicability 
of the disease. 


woro under 20 years of ajje, and 606 were under 26. • I’liis corps niovc'd into 
camp, but the moves wore not made with tlic promptitude which is desinihlc. 
Many of tJie buildini's were not cvacuatcjd nntil a number of cases had 
Especially tho eand Begi- occuiTcd in catih. The Medical Ofliccr expresses his 
mont. , ojunion that no benefit resulted fj-om ifoinj? into 

camp. Between the 29th July and the 28th Auj'ust 74 cases o(!curred and 6s 
deaths. In the Iloyal Artillery the first case was on the; 7th Aujjust. In all 
seven cases only wore treated, of which three were fatal. Afiected buildinj?s wn r 
vacated, but there was not sufficient evidence to show how fai* the results had 
been thereby affected. 

44. In the 5th Lancers no case occurred till tho IGth August. M ith 

referenc(? to the probable c;ius(! of the outbreak. 
Dr. Atkinson states—“ The sister of the cook of the 
family iu which the first (!aso occurred died nf 
cholera two days Ixdbrc; he nursed lua* imtil her 
dfiath, and then went back to his work.” Buildings in which castjs occunaxl 
nere vacated, and the inmates removed to camp on the j)aradc-grouiid. 'J'Ikj 
M edical Officer is of opinion that this raovcuicnt “stopped tho disease.” As 
illustrations of J;he manner in which it may have been spnnid, lus observ(!s 
that in addition to the case of the cook already mentioned, “ omj child 
Avas attacked the morning after finding a native lying aci'oss the door suffer-' 
ing from cholera. In a third case an infant was attacked whoso mother 
was attending another of her (diildren suffering from cholera.” A man Avas 
^Attacked in liospital after being a short time in a fimt Avith two suspicious 
^iases, one of which afterwards proved to be cholera; one hospital SAA’coper was 
atbuiked aiid<jicd. In this regiment there were 13 cases and 9 deaths. 

•15. In the Muchee BhaAAmn Fort, Avhich is near the cantommmt of Luck- 
» HOW and clos(5 Ix^side the city, the first man seizcjd 

uo 00 uAvun o . was Jvawn?, Private of the G2nd, who was part of the 
Infantry Detachment on duty at the fort, and ho Avas attacked, as alrearly 
mentioned, on the 29th July. Measures had betm taken to prevent the nu?n 
from straying into tho neighbouring city and bazaars, as cholera was knoAvn to 
prevail in them, and Dr. Knipe is of o])inion that the man in question had not 


been exposed to contagion. Tho 


drinking water was 


good and believed to be 


pure. 'I'ho barracks Avoir vacated after five cases appeared in them, and four 
more followed in the camp which Avas formed within the fort. The move aa'jis 
believed to have jirodpced an excellent effect. 

46. The contrast bctwecin the prevalence of cholera among the European 
Contrast between the extent Soldiers at LucknoAV and the fcomparativo cx(imp- 

pLf T?^pran"cf the smou ^as enjoyed by the native part of the 

number of oases in the city of garrison arc very striking. It is also remarkable 
Lucknow. tliat the inhabitants of the large city of Lucknow 

situated close by, suffered very little from the disease. Among British Soldiers 
and their families averaging 3,107, there were in all 122 cases and 97 dcatlis, 
the mortality thus equalling 31'21 per ] ,000. In tho city only 173 deaths 
AvtTC*registered as having been due to cholera, out of a population of 270,000, or 
a ratio of *64 per 1,000. 

47. The Civil Surgeon of Soetapore 

Neemsar Fair 
sifgK°"® 200,000 people, 

and it spread 


states that cholera “ arose at tho 
in that district, at whicli about 
it is estimated, Aven; assembled, 
in different directions among tho 


bathers returning to their homes and among the people with whom theyicame 
in conta(!t on their return homo.” In support of tliis statement no d(;tailed facts 
art! recorded. TJic disease was more prevalent in the station than in most 
parts of the district. Th(‘ battery of artillery entirely escaped, but the 
regiment of European Infantry and of Native Cavalry suffered as well as tho 
prisoners in the jail. Among tho latter there were four cases, but regarding 
them no report has been received. In the 17th Bengal Cavalry also there 
were only throe cases, but among the followers tho disease was more prevalent. 
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discharges 
way back into 


TJ 10 first case opoiiiTed on thi‘ 25th April. On the 2{)tli a soldier’s wife of 
till- OOth llifles was attacked. In all, ten cases occurred in this regiment, of 
w'hi<*.h seven W'crc fatal. The room in which any person was attacked was imme¬ 
diately vacated and disinfected, and the inmates removed to tents under trees 
in the vicinity. The Medical Otfieer is of ojiinion that the abandonment of 
infected quarters in this manner liad an effect in elM>cking the disease. Tlie 
sanitary condition of the station is reported to be satisfactory and the water 
good. 

4S. Tlie Nawabgungc Jail escaped, but the people of the district gimer- 
Toll oooo„o.i sutfcrcd to H (Jousidcralilc degree. There was 

no evidence of human intercourse having been tlie 
means of spro.ading the disease, though in one village it appears to have 
lu'cn imported. Tlie water is in many places of inferior quality, and 
there is one mode in •which the 'wells -may readily become contaminated 
with cholera discharges, which is mentioned by the Civil Surgeon, and which 
may prove a very probable method of polluting them. He obser ves, “ the vessels 
used for tarrying water to cholera patients are also used for drawing w'ater from 
the wells. These vi?sscls may be seen lying on clotliing or on the ground 
saturated with cholera discharges and thereafter carried to tha well with little 
^or no jircvious cleaning. Clothing also belonging to cholera jiatients is washed 
on the yilatforms around wells, and is capable of eonvoyitig the 
into wells, as a portion of the wishiugs invariably finds* its 
them.” 

tU. In the Oonao Jail six eases occurri'd, the first having a])pcared on the 

A few cases in Oonao. ^communication \vi*h an ijilected 

locality could he traced to account for the attliiclv, 
hut the prisoner in question had been working on the roads and was therviforc 
more e.vposcd than orilinary to any infection.' The jail was overcrowded, but 
otherwise in a good sanitary condition. 

50. Although cholera was very prevalent in the district of Cawnpore, the 

Only two cases of cholera altogether free from the disease. Among 

among the Native Troops at the Native Garrison also consisting of two re"iments 

there were only two cases. The Medical OfficcT of tin- 
Native Cavalry remarks.—" The only man attacked in the 0th Bengal Cavalry 
was married. His wile and chUdren lived in the Suddor Bazaar, and be to all 
intents and purposes lived with them, lie was thus ai-esident in the Suddor 
Bazaar (where eases bad occurred), and must be supposed to have contracted the 
disease there.” Begardiiig the one case among the men of tln^ lOtb Ilogiment 
Native Infantry no (>xpliinatiou can be given. One ofiieer of this regiment 
was also atbujked and died. 

51. In the lefl wing of the 19tb Hussars stationed at Cawnpore, the two 

Th^oo^Mti. tho Wto8 of ;=>«'s^njred on tl.o 17tl, June. No commo- 
the 19 th Hussars. nicatioii, direct or mdirect, could be traced between 

. tJie affected persons and any other case of cholera. 

I wo otiier cases followed, all being from the same troop. There were-" no 
lacts to jnove tli.nt the di.s(iase has been spread by personal intcnioimse either 
ilirectly or indirectly.” Hiarrbtea was very prevalent in the coi-ps and conti¬ 
nued so for some time. Infected buildings wore vacated and disinfected, but 
no movement into camp was required. 

52. The Koyal Artillery suffered more severely. The first ease occurred 

on the 19th July. In all, five piTsous were 
attacked and four of them died. The occupants of 
one barrack, in which two cases had occurred, 

moved into camp about eight miles from the station, and remained free 
from^ the disease, but, as I)r. Gfraud remarks, “no very colrcct estimate can 
. be formed, as to the influence of this pari.icular movement in checking 
the disease, inasmuch as the portion of the battery numbering 106 men, 

II women, and 12 children, who u’cre left behind in cantonments, and who 
had suffered equally with those who went into camp, enjoyed an equal immunity 
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ity from the dismise.” Other diseases Avoro not inev(\ascd by bcin" in camp; 
the men wore pleased at the move, and were in*exe('ll(>nt spirits. The medical 
oflicer could discover no (widence to sIioav that cholera had been imported, or 
that it had spread by personal intercourse. 

53. In the Ist Battalion of the 14th Foot, the first man avIio sufTert'd from 

the disijase was attacked on tlie 20th July, and his 

Twenty-one owes in the 1st -(jrjfy^vas seized about the same time. JS’o ('vifhmee 
Battalion, 14tli Foot. , , . ,, i . i • ,• 

could be adduced to explain the occurrence ol 

these cases. Wlienever a case a])p(Kircd, the aflecled quarter was at once vacat¬ 
ed and fumigated. Several movements wcr(5 made by this regiment on 
account of cholera. One detachment Avas conveyed by rail to Bhowiiore and 
then on to liiporo ; another moved 1o Panda-uuddeo, on tlu^ Uuineeiqiore road, 
and a third jiarty was under canvas in the cantonment. The medical oflicer 
in charge of the regiment is of opinion that these movements sciwimI to 
<;heck the disease, but A'lsniTisil disease and dysentery AV(?re both, he belit'vcs, 
increased thereby. Altogether there were 21 cases in the regiment and 12 
deaths. 


54. Jn the Bandah Jail one solitary case occurred. Among flu? Native* 

troops, a Madras regiment, tAvo mem were* attacked, 
tlwStoo'^diil^usX^as^^^oro and both rocov<^r(‘(l. Passing by Futt(*h))ore, 
or loss provalent from Jaa- wliere the iail altogether cseape'd, and wh(?re tin; 
uaryfoSopiom er. particiihii’s regarding cholera among the general 

])opulation do not call for any special comment, w^e come to the iinportaut civil 
and niilitaiy station of Allahabad, Avheni tbe Jiurojieau troops, and, especially, 
Jler JVIajesty’s 5Hth llegirnent, siitlered greatly from the disease. Itegarding 
Jh(! appearancy of cholera in the city of Allahabad, Avhich lies close to the 
cank)nmenfs,tiomeint(5rostiugdetails have been furnished by the Civil Surgeon, 
Ur. Irving. He Avrites :—” Five deal hs from cholera were rcgistinanl in the (lity 
in Siqitinnbcr 1858. There were no deatbs from cholera in October, but there 
Avere three in November and two in Ucc(!mbcr 18GS. The three fatal cases 


that occurred in November Avero Ik'ngahu! pilgrims avIio had come from 
Benares, where cholera Avas said tf> bo prevah'ut. I'hoy Avevc attackijd in the 
raiUiay carriage between Mogul Seraie and Alhihabad. Two died on the 28th, 
and oiic on the 30th. In January 1801) there Avero two deaths from cholera 
registered in the city. One d<;ath occurred on the 12th, in the Khulasee lini.5s, 
regarding Avhich nothing is known. The. sec.ond was a man named Bai Sing, 
Avho died in the Colvin Dispcnsaiy an hour after admission outlie IDtli January. 
He Avas brought by the llailAvay Police, avIio bad hikciu him out of one of (be 
railway (larriages in a* moribund stale, lie eame from Benari^s. Tliree deatbs 
Averc registered in February, and (‘ight in March, from Avbieh date (he disease 
has continued up to the pr(?sent thin* (27tb Sejitemlx'r), Ibougb now almost 
gone.” During these nine months, 527 d(?atbs from ebohira. were registered in 
the city. Although the facts connected Avith the Bengalee ])ilgrims Avould appear 
at first sight to show that the disease Avas imporU'd, Ur. Irving states that 
after careful enquiries, be failed to obtain any evidence in faA'or of this ojiinioii 
—“no subsequent eases ajipcared in any Avay to be eoniieeted Avitb them.” 


r*5. Ill tho civil station during tJio same period, there Avero 22 dcaf.bs 
. from cholera among Europtam ami Ihirasian resi- 

amongKaUw8onJawte?tiiSe dents, the attacks being siivead over tliopi'riod from 
were only 22 cusos between tlu’! Stli April to tbe 5th Sejitember. The servants 
AprU and Soptembor. Indian Baihvay Company at Allahabad. 

form a considerable community, living in barracks not far irom the railway 
station, and particulars regarding them arc, tben’.fore, of special intenrst and 
importance. Their number, including Europeans and East Indians, was 350 men, 
175 women, and 100 children, or a total of 025. Between the 30lb July and 
the 28th August, these dates representing the days on Avliieh the fli’st and last 
(!a.ses occurred, sCAmn persons Avere athie-ked, and six of them di<‘d. Some of 
tho bed-rooms arc on tbe upper, and others on the loAver, floor ; but Ur. Irving 
states that “ tho upper-storied houses have been in occupat ion too short a t ime 
to enable mo to compare the health of those living above and below.” 
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56. The following statistics regarding the Europeans employed hy the 

railway at Allahabad, which have boon supplic^d hy 
Dr. Irving, arc valuable as showing the extent to 
which cholera has appeared among a community 
mor(5 resembling British soldiers than perhaps any 
other body of men in India, hut subject to very different conditions as regards 
constant exposure and qinployraent:— 


StatiBtioB of cholera among 
railway employC-a at Allaha* 
bad, 1869-1860. 
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57. 

Bemarkable 


STinetoen prisoners attacked 
the in district jail. 


Tlicse statistics present a remarkable contrast to the expovience of the 
European troops at? Allabaliad during the sainci 
thoEailwa?moJf^“S?mparod period. They show that duriti" 11 years the loss 
with British soldiers at AUaha- from cholera amoiij; dlailway men ecpialhul r>b-2r», 

or an annual aA'crai{;e of Ti-.MM per 1,000. Dnriiii^ 
1869 alone the ratio of deaths fiom cholera among Ibitish soldiers in tlu' eaii- 
tonment was no less than 98‘98 per 1,000, or nearly double in one year what 
it was among the Railway monduring 11 years. With the exception of 1802 I1k> 
European garrison of Allahabad has suflered more or h'ss eviay yc'ar from 
cholera sineo 1859. In that yctir the loss w as 51, and in 1.H03, 41 per 1,000 
from that disease alone. In these thi’ec years 1859, 1803, and 1809, the loss 
in the British garrison of Allahabad from cholera amounted to ucarly 200 per 
1 , 000 . 

68. In the largo Central Prison which is separated from the civil station, 

cantonment, and city of Allahabad by a dislaiieeof 
from two to thn'O miles, and li(?s on tin*, opposite 
hank of the .Jumna, there was not a singh^ ease of 
cholera, but in the district jail which is close to the city, 19 prisoners w (*re at tack¬ 
ed and 7 of them died. The prisoner first seized was a woman, avIio had not laam 
beyond the jail gate for upwards of eight years. * Recent admissions had taken 
plae(! into the same W’^avd, hut no evidence could he ohtaiiu'd to show that 
th <5 disease had been imported. It had been prevailing among tlio ontsid(> po¬ 
pulation in the immediate vicinity. The sanitary condition of the jail itself is 
niported to hav(! beou satisfactory, hut “ it is girt ou almost (?very side by the 
abodes of the nalivt! population living and dead,” and its position is most ob¬ 
jectionable. The wat<M* used by the prisoners was goo<l, find its contamination 
by el^olera distJTarges ” bsiroly possible.” In the (?as(! of this jjiil (|ua.ra.ntJne 
w*as imjfrfietieahlc, the friish additions from without having been so numerous. 
In the month of duly alone, on the 18th of which the first ease of cholera 
appeared, 242 prisoners wa?rc rciCeivod front amongst the outside popuhilion. 

59. In the case of the Central Prison however, Dr. Riehiirdson reports 
In tho Central Prison effl- ^hat owing to its lavorahle position a really ellieiont 
oiontqaarantinewasonforood, quarantine was kept. Choh'ra here also aitpeared 
and there wore no oases. vicinity, but did not gain access within. 

00. In tho 11th Bengal Cavalry which oeeiqtied lines at Pjipamhow 

about a mile from tho other portions of the can- 
tonmcut, oulv one trooper W'jis attacked, lie was 
seized on the 7th August; between the 15th June 
and 15th August there were seven cases among the cani|)-followers. lu the 
4th Regiment, Native Infantry, the disease showtsd itsidf laiqdi earlie.r. On the 
17th April, a portion of the t!orps moved into cjimt), find the mivlieal ollieer, 
Dr. Wilson, is of opinion that tho moveimuit had a beneficial elfc(!t. In all 
15 sepoys were attoeked, of whom 7 ditnl. 

61. In the Royal Aidillery, the first ciise appeared on the 23rd April. 

D. Biittery, 16th Brigade, wdiieh liad sulfered most, 

ArtSS. ^ *• 

tho head quarters of this Brigade did not h'.iivc 
cantonments. In all there were twelve cases of (diolera and nine (hvaths in the 
Artillery. Regarding the D-16th Royal Artillery, further particulars are given 
by Dr. Dosike. Leaving the infected locality, ho believes, Inid a good elfeet. 
IMve cases had occurnxl before they moved into camj), and tho disciisc ceased 
after the soisond move. 


62. The 58tli Regiment suffered from cholera with great and long con- 
In the BSth Begiment tho tiuiied severity. From tho 11th June to the 22iul 
epidemic was severe. July tluwe, was a lull, hut with this exception there 

were attficks almosj. daily between the 22ud March and the 14th August. It 
is worthy of uotico that on the 22nd Febriuiry a solitary case apjiearod; a man 
belonging to the 107th, but temporarily at tached to the 68th, had been aUaifked 
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vvlienoH duty with tUe dctaclmiont in the fort. The interval from the 11th* of 
June to th(j ’22ud J uly marks- tim separation between wliat Dr. Bryden has 
called tlie spring and the monsoon cholera. When the disease ceased for a 
time, Dr. Lundy writes, “ th(' epidemic was supposed to be at an end.” ^ But the 
{?xj)eri(!ncc of former years showed how fallacious any such anticipation must 
prove; as was to be expected, cholera re-appeared with greater severity than be¬ 
fore. During their long time of suffering, this Begiraent made numerous moves, 
sometimes from one 8(;t of lines to another; at others detachments were sent 
into camp at varying distances from the cantonments and in different direc¬ 
tions. Early in" August the Uegiment moved by mil about 60 miles in th(5 
direcl ion of "jubbulpurc, and remahied in camp at Onchadeek and Burgurh 
uni 11 they finally returned to cantonments on the 23rd and 24'th September. 
From the first, outhn-ak of cholera in March up to tips time of the complete 
disap])cai-ancc of the diseasci in the middle of September, 31 different moves 
vver(» made. For a time the new barracks u'ore occupied, but as fr(*sh 
eases occurn'd, they we.re again abandoncul for camp. Tlujre i.s not oyid(!nce, 
however, sufficicrit’to form any opinion of the amount of })rotection which they 
might have afforded had tlu'y been oeeupied fVom the commencement of the 
V{‘ar. The fainiHes who lived in them in the latter part of the season remained 
shignlarly free of the disease during that time. In Dr. Lmuly’s opinion the 
movements AV(‘r(^ hcmefuual. “ lu all moves the disease; was ch(;ck(;d.” 

63. The number of admissions and d(*aths from cholera in the 58th Foot 
is tints giv(;n by Dr, Ambrose; in his very interesting and complete history of 


the o])ieie;mic as it affected his Begimeut:— 



X 


('ctxi x. })eiith. 

Ollice-rs 

:jo 

0 0 

Ni)n-(’(>minissi(ti)cd r 

} 7-iu 

.101. , 7;i ‘ 

In this Rogimonl there fiid meu 

) 


woro 13:.t uusoB tuid 01 dcatba. Woriini 

(iS 

11 

Chililreu 

Hoi 

ao ):} 

Tot.m. 

!)5y 

IW OJ 


Ot. For three years previous to arriving at Allahabad on the 12th January 

1809, the 58th J{e;gime;ut laid hejcn sci)arate;d into 
The Wing fromBarjeeUng f,\vo wings,the head (luarler wmg having been at 
land Riifforod much more than Darjeening and f hc left Wing at Bcnurcs. The 
ijcmaros^ health of the former hael been excellent, and as 

" rcgarels both sickness, mortiility, and invaliding, the 

r(;sulfshnd he’emmostfavewableespe^eially when cemi])aroe?. with those of tlieOther 
wing oce;upying the* sbitietli in tlie plains. It is ve;ry remarkable tliat during the 
epidomie: the right wing suffered nme;h more se;verely from cholera than the le;ft 
wing, Frenn the annexed table which was pr(;jjare;el by the B(‘gimontal authejr- 
itie;s anel submitted to the; (TOve*rnment, it will ho seen tliat the aelmissions and 
elc'uths fre)m eiiole'ra we;ro in t he; one moi*e than double; what they were in tlie 
e)ther. The draft recently arrived from Ihiglanel suirc;re;d also much more 
s(.!ve're;ly than tho Benares wing. Anel the elifrere;ne(\ it is to he remarked, is 
not confine;el to cholera. As re;g.ards fe;vers, dysentery, a|K)pl(;xy, and vpnereul 
disease* there is the; seime marke;d discrepancy. It is diflicult to account for 
tliese; rcsull.s, and no satisfucteny explanation of them has b(;eii given. The 
facts are deserving eif record for future referenoo and investigation in conuec- 
tieni with any similar data which may hereafter he obtained under like circum¬ 
stances. 
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In tlie case of no one of the different sections of the community 
who were attacked at Allahabad has any evidence 
Of&cers^at AUababaA ia op- been adduced to show that cholera had been due to 
posed to the idea that the dis- imoortation. In answer to tho question, whether 
i^roTOTse!**” ^ any facts had come to notice, tending to show that 

the disease had been spread by personal intercourse, cither directly or indirectly, 
Dr. Irving states—" No such facts have come to my notice.” l)r. Eiohardson, 
Superintendent of the Jail, observes—" I cannot fix on any facts tending clearly 
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to show this.” Dr. Dempster, A., says—“None whatever. Personal inter¬ 
course did not appear to have influenced the spread of the disease in any way.” 
Dr. Lundy, Her Majesty’s 58th llegimont, leaves this question unanswered. 

CO. In connection with this severe epidemic, a special Committee was 
A Bpeoiai Committoe waa assembled to enquire into the sanitary condition of 
appointed to report on the Allahabad. After a careful investigation conduct- 

hSd.*^B?Mommondltffi?'‘' SP®** ^1*® examination of many 

witnesses, they have reported that the drainage is 
defective; that the conservancy arrangements are very indifferent; that the 
water-8upi>ly is good, but that, as regards the new barracks, it is insufficient. 
They have recommended that a systematic scheme of drainage should be 
undertaken, and that it should embrace the city, as well as the whole settlement; 
that, in the city, this should provide only for the rain-fall and refuse water, but 
that in the new cantonments, it should carry off not only the waste water, but 
the sewage of the latrines; that with a view to provide for this scheme, and 
also supply water in sufficient quantity to the new cantonment, a deep well, 
fitted with a steam-purnp, should be sanctioned, such as is already used by the 
Hallway Company. Points of, minor importance also received attention. 

07. In the annexed statement the comparative prevalence of the disease 
Comparison of 00808 among among the troops, the prisoners, and the general 
troops, prisoners, and the population in the various districts and stations 
foooadgroup^^*^®^ “ embraced within this second group can be con¬ 
veniently compared:— 


Statement ahowing the prevalence of Cholera among Troopa, Prisonera, and General PopulatBu 
over the area embraced in the aerond group of atationa. ' • 


STATIONS. 

Ki'KOI'KAN TbOOI'S, 
Mkn, Womkn, akb 

ClIlLOKEN. 

Nativb Tnoors. 

PjtlSUNGUS. 

OSMiBAl. PorutATion. 

Arcnge 

Strength. 

o 

No. of deaths. 

Average 

Strength. 

1 

'S 

i 

s 

d 

E g> 

(A 

a 

A 

o 

«M 

O 

6 

y 

No. of deaths. 

Population. 

CO 

.C3 

•*9 

1 

d 

*A 

Ratio of ] 

deaths per | 
1.000. 1 

Uvah 








490 

7 

3 

1 




l)i nil pore 

... 

l.OfSO 

4 

1 

532 

15 

6 








Piitiiii 




... 

... 



43R 

58 

15 













776 

6 






Armli 

... 



••• 




398 

18 

6 


^ No returns. 


C'liuiiipnruu 








260 

84* 

15 









... 

soc 










Mozufferporo 





... 


... 

310 

15 

6 





Chupmli 

• M 

...* 



... 



26» 

56 

18 

J 



OlinzM'pure 



• •• 

... 

... 


... 

552 




1,333.403 

9.768 

8-1 

Deiinrea 



a 

2 

6G9 

2 

1 

•1.157 




798,277 

3,637 

4.4 

Ditto 



... 

... 



... 

t644 

2 

2 





Chuunr 


CO 

1 


64 

1 

1 








Mirxapore 





... 



271 

3 


1.054.413 

4.855 

4-5 

Azinigiirli 

... 




... 



446 

14 

8 

1,385,872 

8,816 

6-3 

.lounpore 


... 





... 

317 


2 

1,015.437 

2.863 

2-8 

Onnick|ioru 


... 


... 

607 



706 

74 

84 


1,983,816 

8,593 

4'3 

Bniitve 


... 


... 




130 



1,450,697 

4.349 

30 

Oondnh 





... 



654 

... 



1,167,816 

3,554 

3-04 

Uaraiteh 




... 



... 

176 

1 



774,437 

1.374 

1-65 

Kyznbad 


1.673 

3S 

20 

686 



1,180 

3 

1 


1,437,(8)9 

2.376 

1-65 

Kay Bnrt'illy 


337 


... 

... 


... 

832 

7 

3 


783,874 

4.779 

6.10 

Snltnniiore 







... 

473 

... 



0i«),023 

3.255 

3-42 

IVrtabRbur 








181 

... 



936.053 

1.762 

1-88 

Hurdni 







... 

314 




9.30,977 

339 

0-36 

Kborne 





... 



2:iS 




737,732 

71 

0-10 

I.iioknnw 


3,107 

isa 

07 

1,767 

3 

3 

•1,715 

2 

2 


697,499 

658 

0-94 

Ditto 


... 






11.110 




273,136 

173 

0-62 

S«*<*tap«>ro 


703 

msa 

7 

427 

3 

1 

1.008 

4 

1 


9:10,284 

2,018 

2-17 

Nnwulignngo 


... 



... 



10.5 




876.376 

1,272 

1-46 

(>oimo 



... 

... 

... 



243 


1 


724,949 

2,603 

3-69 

Humcerpore 




... 




192 

... 

... 


520.941 

2,059 

3-0 

Omin or Jaluun 








174 

2 



406,372 

2.578 

6-4 

(.’ttwnporo 

... 

1,310 

27 

17 

087 

2 

1 

412 




1,188,862 

2,798 

2-4 

KtitiGlipure 



... 




... 

271 




680,786 

1,300 

1-4 

Ibnidn 







... 

414 

1 

1 


724.372 

1,393 

1-9 

Allnbabnd 

... 

1,141 

148 

ioe 

901 

15 

7 

• 1,833 



1.393.183 

2.S64 

2-1 

Ditto 







... 

t543 

19 

7 





NttgtHiu 

MBens-.".'-- ■■■' ..- 



... 

*.• 

iiS 


... 

116 

3 

2 






Central Prinuu. 


t District JuU. 
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68 . The portion of the country Trhich may be described as lying betw(‘en 

the 80* of longitude on the cast, and tlie"jumiia on 
Bemaricable immunity of the south and west, and as bounded on the nort h by 
Smpffl‘^the the Himalaya enjoyed a very remarkable uninunity 

from cholera. It comprises the stations lonuing 
the third group of the European and Native troops and the fourth group of 
the jails, omitting the Agra jail, wliich will be more conveniently taken with 
the military station of that name. With these places, Futtohghur and Etah 
may be considered both on account of their gcograpliical position and tlndr 
immunity from cholera. In the tract of country thus defined lie 16 districts, 
each district having a jajl and a few of them also a military cantonment. 

69. Out of the totol European garrison in this area, numbering in all 

6,361, men, women, and children included, there 

General resuitB in this group ^ere only 20 cases of cholera and 17 deaths, and of 

these cases all but three took place at Meerut. 
Out of 5,.500 Native soldiers, only 2 were attackofi 
and none died; while among 8,000 prisoners tlioi’e were only 12 cases and 10 
deaths, 8 of the cases having appeared in Earfeilly. As regards the general 
population, it is worthy of notice that all the districts, with the exception of 
Delhi, which belongs to the Punjab, appear in the first rank of Dr. Planck’s 
comparative statement for the North-Western Provinces, as those in which 
cholera was least prevalent. This fact alone shows that although the 
tration is still very imperfect, it is by no means altogether worthless 


as regards all aeotiona of the 
community. 


regis- 


70. 


The district of Etah almost entirely escaped 
• • writes:—“ There has been r 


The district of Etah waa 
almost free from the epidemic. 


The Civil Surg(?on 
no cholera epidemic in 


this district during the year, but one sporadic case 
of the disease in a boy was admitted into the jail 
dispensary and proved fatal.” Tho prisoners also escaped. Tlie immunity 
which this portion of tho country and other parts lying in its vicunity enjoyed 
is of great importancse, and it will be again referred to in connection with the 
anticipations of the outbreak of 18(59 among European troops, and the special 
measures wliicb were proposed to meet it. 

71. Among tho small body of Native soldiers at Futtebghur, one case of 

cholera oc(!urred, but tho European dotaclmient 
0 Jot in li^ttehghL!®’^ the . jails altogether escaped. If tho figures 

given in tho mortuary shitistics of tho North- 
Western Provinces be*accepted as the standard of comparison, the district of 
Futtelighur also sutfered very slightly. There was no suspicion of the disease 
having been imported. 

72. In the 37th Regiment at Shahjebanpore two cases of cholera appeared, 

one on the 23rd March, and tho other on tho Srd 
April, but neither of them provcd fatal. In the dis¬ 
trict the Civil Surgeon reports that ” it ivas confined 
to one or two widely separated parts.” In Budaon the Civil Surgeon believes 
that ^ it was decidedly imported from Futtebghur which is directly south.” 
At Bareilly there was one case among the European troops, but this the medical 
oflicer is of opinion cannot be fairly considered as cholera. The child attacked 
had partaken of unripe fruit. On the next day, the 15tb August, bo pass¬ 
ed several watery stools, containing tho seeds of guavas, and collapse rapidly sot 
in. Tho district jail at Bareilly remained altogether free of the disease. In the 
central prison eight convicts were attacked and six died. Tho first was seissed 
on the 14th September. Cases had occurred previously among the free popu¬ 
lation, hut no importation into the jail could he traced. The water is good and 
could not have been contaminated. “ The attack lasted eight days, and then 
disappwircd as suddenly as it commenced.” The Moradabad District suffered 
very slightly, and in the jail only two cases occurred—both in the month of 
April. Bijnour was almost entirely free, and the same may he said of Mozuffer- 
nuggur, Sahavunpore, Deyrah, Delhi, and Boolundshuhur. In tho districts of 
Ally'^hur and Muttra tho disease was somewhat more prevalent, hut it was 
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nowhere severe, and the prisoners in all of them escaped. In none of tlie 
few military stations M'hieh they contain were the troops attacked excepting 
Muttra, wliero the wife of an onicer wtis seized so late as the 1st November. 

73. In the cantonment of Meerut, as has been already stated, the 
of Tin disease was more prevalent, but there it was con- 

liovod*to have been due to fined to the European soldiers: both the Native 
importation. troops and prisoners altogether escaped. One of 

the jail warders was attacked on the 17th September. Her seizure was 
believed to have been due to visiting a bazaar in ■which the disease was preva- 
hiut. Of tljc cases occurring throughout the whole district of Meerut by far 
the greater number appeared in the city. Cholera was believed to have been 
im]>ortod. “ There was no case in the district,” writes^Dr. Moir, “ as far as is 
known, till the arrival at Ghazeeabad of a traveller by Eailway, who was in 
the last stage of cholera. lie was taken out of the train and died soon after. 
After this, cascis appcai’ed both at Ghazeeabad and Meerut.” This arrival 
occurred about the 15th August. In illustration of the spread of the disease 
by personal intercourse with those affected. Dr. Moir states:—“ It was found 
that the swt?ei)er and compounder attached to the dispensary cholera hospital 
pcirforraod their duties to other patients besides, and four of lAiesc patients were 
seized wdth cholera and two died. This was carefully prcventtnl, and no more 
attacks occurred. In one case an attendant on a cholera patient was seized 
w'itli the disease and died. The Municipal Native Doctor employed in treating 
cholera was attacked with the disease and died.” 

71. Dr. Moir’s remarks on the arrangements which are best for treatihg 
Dr. Moir’s opinion on the natives seized with cholera deserve, considcratioti. 
arrangoments for treating re- JJo ^I'ites :— * 

sidents of baaaars, &o., attack- • 

ed. 

“ As to the prevention of the spread of eliolera in a native city or large bazaars, I think 
it worse than useless to provide hospitals for cholera, and th«u> issue orders to the ]KiIiee to 
take all cases of the disease to hospital. Sucli an order is wholly itn)iracticablc, and defeats 
itsidf; it conceals the disease and also furnishes the police with jK>werful means of oppression. 
It. leads to the existence of a number of hidden centres of contagion, and thereby the spread 
of the disease is pi’omoted. 'J’his is no theory of mine. I have seen the actual results of the 
order on several occasions. Natives hate going to hospital, and they conceal their illness in 
order to avoid being taken there; doubtless, too, the sick often thus suffer. There ought to be 
hospitals for the poor who have no homes, and for others Native doctors should Im 3 provided 
to visit from housi‘ to house, instructed to teach segregation and disinfection while treat ing 
the sick. This jdau has the advantage of being practicable; the other plan, though beautiful 
in theory, which has been in force hitherto, and which still seems to he reconimended hy the 
authorities, medical ai?d military, has the insuperable disadvantage that it iB(|uite impraetiealilc 
in populous native cities and large military bazaars, containing, as at Meerut, upwards of 
25,000 people.” 


75. Cholcm appeared among the European troops at Meerut on the 6th 
Cases of cholera among Septtunber. The first case was iu the 4th Hussars, 
European troops at Meorut but tills Ilcgimcnt Buttered very slightly. Altogether 
occurred late in the seosen. woman iu it wore attacked. In 


t he. 105th Eegimout the disease commenced with one attack on the 9th. Eight 
other cases follotvcd, the last having been admitted on the 19th October. The 
Artillery were attacked on the 15tli' September. Between that date and the 
28tli of the same month five of them tvere seized. It is mentioned'in some of 


tluise reports that the disease bad been imported by a sepoy who arrived from 
Morar suffering from cholera, but the particulars are not stated. There is no 
• vidence to show that the occurrence of {bo first case in any of the Eegiments 
was duo to communication with an infected locality, or that further cases 
which ai>peared could he traced to the effects of intensonrse with previous 
eases. In the Iloyal Artillery a mehter of the hospital establishment in 
attendance on the first case on the 15th September was attacked on the 17th 
and di(3d. The sanitary condition of the station is reported to bo unsatisfac- 
lory. The drainage is defective and the bazaars which are large and numerous 
are dangerous localities. The sudder bazaar is, iu reality, a town with a 
population of 25,000 inhabitants. 
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. 76. The BHtiexod statement well illustrates the immunity preserved 

statement Uiurtirating the over the tract of fthuntry embraced in this third 
immunity of this third group, group of stations 



77. The *10811118 in the fourth group of 8talion.s present a very marked 
• contrast to those which have just been considered. 

in^e^fomS^up.°^ cholera Central Provinces and in Central India, the 

parts of tlio country which are represented in this 
area, cholera was extremely prevalent and fatal. Among European troops 
occupying a lew stations within it there were 320 attacks and 185 deaths out 
of a force which averaged only about one hundred above the strength of the 
British troops in the Meerut group. The Regular Native Army sulfcrcd to 
some extent especially at Morar, and the Irregular Resgiments which occupy the 
stations of Central India had many cases of cholera. Among the prisoners 
150 were attacked and 68 died. During the year 1867, the Central Provinces 
had been singularly free from cholera, and that, too, at a time when the disease 
was extremely prevalent in Upper India, but in 1868 they suffered much, and 
in 1869 the epidemic was most severe. In 1868 the depths from cholera 
among the general population were reported to bo under 10,000, in 1869 they 
were stated to be not far short of 56,000. 


78. The Sanitary Commissioner of the Central Provinces is of opinion 

that even this high figure understates the actual 
p<^uiatio^°*^*^ general jiujjibp,. of deaths that occurred from cholera 

among the people. His report of the epidemic, 
foundwl in great part on the facts elicited during his tour among those parts of 
the country which were chiefly attac^ked, is now in preparation, and I hope soon 
to be in possession of the general conclusions at M-hioh he has arrived. I 
understand that the facts which have come to his notice during the past year 
go far to support the views which ho expressed in his interesting report for 
1868, that the prevalence of the disease in any locality is dependent chiefly on 
the insufficiency and impurity of the water-supply of the locality which suffers, 
and that cholera is undoubtedly spread by human intercourse. On this latter 
point the opinions of the Civil Medical Officers in the Central Provinces vary 
greatly. In some cases the direct importation of the disease into the district 
is believed to have occurred beyond all questibn, and striking facts are cited in 
confirmation of this opinion. In others again, there is no evidence whatever 
of this nature, and the appearance of cholera at different and distant points at 
or about the same time would favor the opposite opinion. 
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. 79. Only a few of the jails suflfered from the disease with any seYeri^. 

AV^handa and Bhondaia, considering tiie small 
number of prisoners in each, the attaoks were numer- 
ous. At Chanda it is said that the man first at¬ 
tacked was an under-trial prisoner, who had been in jail only two days, and had 
come from an infected locality, but neither here nor in any of the other jails 
did one of the attendants on the siok sufier, nor is any instance adduced in 
which the disease can be said to have been introduced by means of contagion. 
As regards the probability of contaminated water having been the medium of 
sproamug the disease, testimony is universally borne to the fact that the water 
was of good quality and could ha^y have been subject to any form of pollution. 


80. In the Jubbulpore District cases of cholera were reported as early as 

February, and during the qionth of March the dis- 
Cholera at Jubbulpore. Hpi- ease was undoubtedly among the people w'ith some 

severity. The Civil Surgeon is of opinion that its 
introduction could have been traced were it not 
that the origin of the epidemic was masked by the prevalence at that time of 
a very fatal form of diarrhoea attended with vomiting and extreme prostration, 
which he attributes to the effects of the scarcity from which the population 
were to a great extent suffering. “ Of all the persons,” writes Dr. Dice, “ Native 
doctors, compounders, vaccinators, sweepers, dooly-bearers, pSrsonal attendants, 
&c., who have been in close personal contact vrith cholera patients, only one 
was attacked—a Native doctor who was detached to Belputhar on account of 
a very virulent outbreak in a large body of coolies employed on the works of 
the Railway viaduct over the Nerbudda. I attribute his being attacked rather 
to the insanitary condition of the locality than to any contact with pationtsft” 
In the city tlio disease was as its height in May. ‘ . ‘ 

81. On the 11th of that month a prisoner was attacked—^the first case that 
There were 18 oaaes among occurred in the jail. No communication could be 

the priBonore. traced between him and any of the communities 

which had been previously suffering from the disease. The W’ater is reported 
to bo good, and although the position of the well from which it is drawn is 
open to objection, there is no evidence to show that it contained any sewage im¬ 
purities. Between the 11th May and the 9th October 18 cases occurred, and 
there were 13 deaths. 


82. The very few cases among the Native troops at Jubbulpore do not 
Among the troops the 2 . 12 th require any special notice. There were only four, 

Begiment was ohlofly attack- of which two were fatal. In the very overcrowded 

state of *the lines occupied by the 2l8t Madras In¬ 
fantry, it is matter for surprise that the disease, notwithstanding all the precau¬ 
tions adopted, did hot spread. In the Artillery there were only two eases and both 
died. The first was admitted on the 26th April and the second on the day fol¬ 
lowing. The 2.12th Regiment had 13 cases and 10 deaths. “ The first case 
was that of a corporal who had been in charge of the rest camp at Hoolkee 
on the Nagpore road; cholera had been prevalent all along this road as w'ell as 
in the vicinity of Hoolkee during the greater part of March. The corjjoral 
came into the station on the 25th March, was placed in a tent about a mile 
from barracks, and was attacked on Ist April.” The drainage of the station 
is reported to he ” most defective; there are jheels and swampy ground all 
about, requiring thorough drainage.” Only one detachment was moved into 
camp, and the change. Dr. Sinclair believes, had a good effect in every way. 

83. The European troops at Saugor suffered much more severely. The 
Ohoiera was very severe at Battalion of the 7th Royal Fusiliers was first 

8augoriamei.7thBoyaiPaBi- attacked, a private of the regiment having been 

seized on the night of the 12th May. Two other 
cases rapidly followed. The Surgeon of the Regiment observes, “ there seems 
no doubt that it was imported.” 'The station was not in a satisfactory state, as 
regards sanitation, owing to the extensive building operations which were go¬ 
ing on and which brought a number of people to the place, while the debris 
of ruined houses, &c., favored the concealment of deposited excreta. In spite 
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of the utmost caw there is also reason to believe that much foecal deposit takes 
]>iaoo in the compounds of the houses of the Btatk>n. Rapidly dryiug up in tho 
hot weather, the presence of the nuisance is not discovet'ed until tlie ensuing 
rains. The disease was very widely' spread pver the lines. “Only two of 
the barracks escap^,” writes Br. Hendley. “The disease appeared to attack 
individuals indiscriminately and took no regular course. The occupants of 
no particular buildings appeared to suffer more than others excepting in tho case 
of the new hospital barracks." The water was good and tlie well could hardly 
have been contaminated by cholera discharges. 

84. The occupants of on© btiilding (No. 1, Now Hospif^ Barrack,) 

Untovorawe sxpsrlenoe of fo««ed the only party which went into camp. They 
moving Into ounp in this moved “ to tho parade ground on the 13th May, 

, and on the 14th to Gumcereya, 2| miles east of the 

station. Here they remained till the l7th, when being attacked with great 
virulence on the previous day they removed to Sikharreo 2 miles south." After 
this they mode two other short moves and returned to cantonments on the. 
28th May. The camping grounds are all to the eastwaM of the station, which 
the medical officer considers a disadvantage wffien cholera appears to he ad¬ 
vancing from tho eastward or is more virulent in that direction. The experi¬ 
ence of this detachment was certainly very unfiivorable. “ Owing to some 
cause, which canilbt be clearly explained, there can be no doubt that the detach¬ 
ment suffered very much more than they would have done had they remained 
in their barracks. At tho first encamping ground they appear to have en¬ 
countered some virulent morbific iufiuence which caused groat mortality, and 
although they were removed immediately and the influence there considerably 
weakened, it appeared to follow them in the next two moves." This detachment 
numbering \20* had the first case on the I2th May, and another occurred 
amonfl' them *bbforo they could evacuate tho building (No. 1, New Hospital 
Barraok,) on the next day. After leaving it 22 cases and 11 deaths occurred 
among them, viz., 11 on the 16th, 6 on the 17th, 4 on the 18th, and 1 on 
the 22nd. WJiile they were suffering so much in camp, the strength of thp 
l)attalion loft in cantonments was 644, and among them during this time there 
were only four cases, three in the persons of men who had been out to camp on 
duty and one a woman. None of the attendants on the sick were attacked. The 
only instances of apparent communication of the disease through personal in- 
lercourse were those of a woman who attended on her child and of a man who 
attended on his comrade. From the 28th, May to the 28th July there wore 
no cases, hut then the disease reappeared and continued with little intermission 
up to4he 2nd Scptemtjpr. Altogether there wore 60 admissions and 37 deaths 
from cholera in this Regiment, including men, women, and children. 


86. In the first epidemic the Royal Artillery altogether nsoaped, and it was 

not till the 28th July, tho day on which tho Royal 
The Boyal .^tillery wore Fusiliers were attacked for the second time, that one 
B^r^^moh 1^. of them was seized. Cases occurred in each of the 

four barrack-rooms occupied by tho Royal Artillery, 
in No. 34 block of married quarters and in No. 6 cottage, hut it is worth remark¬ 
ing that “ 13 cottages inhalnted by married people escaped and the block of 
building (35) the Staff Sergeant’s quarters." In two cases affected buildings 
were vacated, but no movement was made into camp. “ It is recorded that a 
child in good health was f;akon by its mother to see the body of her sister who 
had died of cholera. This child sickened and died of the disease a few hours 


afterwards. Tho case was regarded by the Offiocr in medical charge of the 
Royal Artillery during the outbreak of cholera as having been contracted by 
personal intercourse." There wore 14 coses and 10 deaths in the two batteiies. 


86. The Madras Cavalry Regiment, stationed at Saugor, altogether 
Niao prisoners attaokod. escaped, and in the 40th M^lms Infantry there, 
Oonerol population «uflbred were only two cases. In the jail the first occurred 

on the 16th Juno. The man was working in the 


garden. The next persons attacked wei'o two of tho prisoners who had accora- 
lianied this man’s body to tho place of burial, hut they had neither touched the 
body nor the cot on which it was carried. The nine prisoners attacked all camo 
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from two barracks; there was n^overorowding and all the barracks are con¬ 
structed on the same principle. <The water was pure and wholesome, and any coh- 
temination of it by either sewage or cholera dischai^es “ in the highest degree 
improbable, nay impossible under any combination of circumstances.” Among the 
people generally the disease was severe. In the city it made its appearance on the 
3rd May; on the 9th some ten cases occurred amongst the coolies employed in 
the immediate neighbourhood of the new European Barracks. The first case 
amo^ the Europeans, which, as we have seen, appeared on the 12tli May, was 
admitted from the building in the immediate vicinity of the spot where these 
coolies were working and had been attacked. Oommunication could be traced 
between thre gang and the village of Ohittora, some ten miles distant from 
Saugor, in which cholera had been previously prevailing. The year was 
unusually hot, water was scarce, and the high rate of provisions pressed heavily 
on the poorer classes. * • 


87. In Lullutpore which Hes to the north of Saugor there are no 
mu-T TV. —^ European troops. In the smtdl detachment of 

JiSl* p po Distartetynd soldiers quartered there no case occurred, 

but in the jail there were 13 cases and 7 deaths. 
The first prisoner was attacked on the Ist April and the second on the 12th 
Jime. The barracks were ‘overcrowded owing to the unusund influx of 
prisoners consequent on the scarcity of food and the large fiumber of persons 
who were convicted of petty offences due to this cause. Although the disease 
was believed to be due to importation, there was no evidence to show that 
this^ had really been the case. The water was good and free from con¬ 
tamination. Among the general population the disease prevailed to a great 
extent. In the comparative table given by the Sanitary Commissionew, 
Lullutpore appears as the district of the North-Western Proyinces which 
suftered most. ‘ 


88. The 7th Bengal Cavalry at Nowgong altogether escaped. Among 
Kine oases at jTowgong in Native Infantry there were but three cases, 
fte tdetaohmont of the a-lsth none of which proved fatal. The European gar¬ 
rison at this station consisted of a detaeWent of 
the 2-12th Begiment, the head quarters of which were at Jubbulpore: among 
them there were nine cases and six deaths. Dr. McLean, the Assistant Surgeon in 
mediod charge, reiiorts that the first man attacked was seised on the 5th Juno. 
There is no native city in the neighbourhood, but cases had occurred in some 
of the surrounding villages for‘'about a fortnight previously. There was, 
however, no evidence that the disease had been brought into cantonments 
from any of these infected quarters. The occupants of one of the bdrracks 
attacked moved into camp. The move is reported to have probably had some 
effect in checking*the disease, but the weather was very wet at the time, and a 
jfood^ many cases of diarrhoea and dysentery followed the exposure. The 
hospital nurse was attacked ,but this was the only case which at all favored the 
idea that the disease was spread by contagion. 

89. In Jhansic also the people suffered much from cholera. Among the 

In Jhansie OantonmentB Prisoners there were but two cascs. Cholera had been 
wore 67 oases in the prevalent in the city for sometime before, and 
® there was constant communication with the jail, but 
m> certain proof could be adduced to show that the 
disease had been imported. In the 93rd Highlanders there were 57 cases, but 
they would appear to have been of a mild type, as only nine of them proved 
fatm.^ The first appeared on the 7th August. The water is derived from wells 
and IS considered good. Detachments of the Begiment moved into camp 
and remained under canvass for about thnse weeks. The movement is believed 
to have had a decided effect in checking cholera; but an increase in fevers was 
ascribed to the exposure. A hospital cook was seized with cholera, but re¬ 
covered. This was the only case which might be regarded >as tending to prove 
the communicability of the disease, and how far this man had come in contact 
with the sick does not appear. In the Battery, Boyal Artillery, the only one 
man who was attacked died. Diarrhoea was very prevalent. Of the Native 
soldiers only one was attacked. 
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90. In the detachment of the 93rd Ke^^huent at Seoproc, there were live 
Z'iyo oasoB in tho dstaofamont oases, all of which proved fatal. T.he first oeeurretl 

of tbeeardatBeepree. on the 29th July. .The disease had been prev'alent 

among the surrounding native population for some time previous, Imt its im¬ 
portation into cantonments could not be traced. The Medical Oineer, Dr. 
Murray, remarks, that the water which passes through the station in the nullah 
is the drainage of a part of the country where lie two villages, which had pre¬ 
viously been visited by cholera in its most virulent form, (fiiolera discharges 
as well as great quantities of decomposed animal matter from the bodies of 
cattle which had died during the famine and had been left to lie on the ground 
without burial must have been carried down in the stream, and to this cause 
it is believed that the outbreak of the disease in the cantonments may be 
attributed. No loss thsfn 80 per cent, of the cattle in the district arc reported 
to have died of starvation. Among the Native troops at Seepree there was 
only one admission and one death from cholera during the year. 

91. In the Gwalior State the sulTerings of the people wore very great. 

Great prevalence In the lu the earlier part of the season and chiefly in the 

Ghvalior State. month of May, the heat was intense, and the num¬ 

ber of deaths from heat apoplexy among the Nakivc population was vijry large 
and apparently uflfprecedented. Owing to the scarcity of provisions there was 
much distress; the poor people assembled in largo numbers, and in the i*ago of 
hunger devoured all they could get, unripe and uncooked grain, &c,, in im¬ 
moderate quantities. It was from among them that cholera found its chief 
victims. In the “ Lushkur” or native town adjoining the Fortress of Gwalior, 
and especially in its most crowded portions, it raged with great virulence. 

• 92. The sflfferings of the people must indeed have been great. From a 

Thotuflbringa of the people ftatcment which was furnished by the durbar early 
from Want and duioaae were in the current year, it appears that from the 6tb 
extreme. June to October 1869, 3,853 persons arc believed to 

have died of starvation and 89,136 of disease, chiefly heat apojdcxy and cholera. 
It is estimated that nearly 400,000 cattle perished from want and heat during 
the same period. How far these returns are correct admits of some doubt; but 
the Political Agent is of opinion that the numbers are not exaggerated. In this 
calamity of drought, famine, and disease, whole families perished without 
notice or record. The number of deaths caused by heat apoplexy among Natives 
is a remarkable and most unusual feature of the year, and it will be soon here¬ 
after in discussing the statistics of tbe Native troops and prisoners how unusually 
prevalent this disease was among them. Writing on the 14th September 1869, 
the Political Agent at Gwalior states :—“The deaths from heat apophixy in tbe 
districts doubtless far exceeded those of the towns. From eviery direction came 
the same reports. Scores of travellers were found dead about the country, 
especially on the Agra and Pombay road, and agriculturists, cowherds, and other 
classes of people died in the fields. The approaches to cantonments were dotted 
with corpses. Death met the eye at every turn ; flocks wandered for want of 
sliepherds. It really seemed as if a plague was being bred, and in all the 
cases the suddenness of death was the great peculiarity. There was no stage of 
insensibility accompanied by stertorous breathing so distressing to witness 
ordinarily. There was no struggle for life. In most instances the wretched 
victims half delirious from the throbbing headache and burning skin, faint and 
laboring from a fearful thirst, staggered to the nearest stre.-xm or well, crying 
for “ water,” “ water”, but no sooner had they drunk copiously of what they 
believed to l)o the water of life than their system suddenly collapsed; they faint¬ 
ed and death released them from their suflerings.” 

93. The first case of cholera among the troops in the cantonment of Morar 

occurred in the Iloyal Artillery on the 3rd April. No 
ArMiiors^at iSmS reliable evidence could be obtained to show that it 

was due to importation. Seizures continued almost 
daily till the end of May. During the months of .Tune and July there was only 
one admission (on the 26tb July), but early in August the disease reappeared and 
continued till the end of the month. Out of the three Batteries there were 72 
cases and 38 deaths. 0. Battery, 8th Brigade, suflered most severely, having had 
44 cases and 22 deaths. The medical officer can assign no cause for this difference. 
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unless it be that “ this Battery ilhd been a shorter time in the country 
years) than the others.” The disease was not confined to any particular 
Duildings. The only barracks occupied by the Royal Artillery that escaped were 
two small bungalows used as staff married quarters, and they are reported to be 
“ perhaps the closest, worst ventilated, and hottest buildings of any.” When any 
case occurred the inmates of the infected room were removed from it. The 
medical officer stahjs that “ in every movement marked influence in checking 
the disease has been noticed.” There was no increase of other forms of sickness. 
Pour of the coolies in attendance at the hospital were attacked with cholera. 
A corporal employed in the Public Works Department was attended by a man of 
the 0-8th Royal Artillery. The gunner was attacked next morning and died, 
the bai’racks in which he lived having boon previously free from the disease. 
Dr. Murjihy observes, that as usual in Ids experience, the first case of cholera 
appeared in the married quarters. The same fact was observed at Morar in 
the tspidemic of 1868. 

94. In the 103rd Royal Bombay Pusiliers the disease was also very severe. 

The disease in the 103rd among them occurred on tlie 22nd 

Boyai Bombay Fusiliers was April, and two others followed on the same day. No 
very severe- direct communication could be traced in any of the 

three cases, hut cholera had been prevalent in the sudder bazaar for some time, and 
the (joolies employed by the Public Works Department in building barracks had 
also suffered. It is supposed that the disease was imported from tlie native city 
by the half-starved people, numbers of whom flocked in, seeking for relief or 
employment. The sanitary condition of the station was well cared for. Owing 
to the drought the water in the wells was scanty, but of good quality. In tins 
Regiment there were altogether 75 admissions and 61 deaths. Piye of the casfis 
were in April, two in May, and one in .lime; the remainder occurred iif July 
and August. Whemwer a second case occurred in any building it was at once 
vacated and the occupants placed in tents. Numerous movements vrere made 
by different companies as they became affected. In Dr. Pishboume’s opinion, 
the results show that they had a most decided influence in checking the disease. 
As instances of cases in which intercourse with infeot’ed persons appears to 
have given rise to fresh seizures, it is stated that a woman attending her child 
when suftcring from the disease herself died of it next day, and that six of the 
hospital attendants were attacked. An ayah in the service of a family in the fort 
went to the native city, where cholera was raging; shortly after her return she 
was attacked and died; the child whom she .waited on was then seized and died, 
next the mother was attacked, and lastly, the medicql officer who attended 
them all himself fell a victim. On the other hand, however, in all cases where 
women in the Regiment were attacked, their husbands were allowed to attend 
on them, and mothers nursed their sick children, and in one case only out of 23 
was a husband or mother who attended cases seizefl. 


95. 


Native 

slightly. 


Out of three Native Infantry Regiments quartered at Morar, then' 
* m. j eases of cholera and 18 deaths. In 

roopB B re 33rd Regiment Native Infantry there were ten 

* cases and eight deaths. The first occurred.on the 
25th April, the second on the 12th June, and the remainder in August. In 
the 22nd Native Infantry the fii'st attack was on the 4th May. Three other 
oases followed in the same month. During June and July the Regiment 
escaped, and then there were eight more seizures. Altogether twelve men 
were attacked with cholera and nine died. 

96. 


The Btatemont, that cholera 
bad prevailed in former years 
on the site now occupied by 
Horar Cantonment, is un¬ 
founded. 


Among other statements made in connection with the severe out¬ 
break of cholera at Morar and the prevalence of 
the disease there since its occupation, it was assorted 
in more than one official report that the ground on 
which the station now stands was in former days 
the site of several villages which were ultimately 
abandoned by their inhabitants in consequence of the persistence and severity 
with which choleni appeared among them. The enquiries w'hich I mode 
during my visit to Morar satisfied me that this statement was incorrect, but as 
the point is of much importance, I applied to the Political Agent for further 
infoi*mation. He was good enough to examine the patels of the villages which 
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were formerly on the ground now taken up liy the station, and their stories 
.sliow that the statement regarding the abandonment of any villages in this 
locality had not even a bi^is of fact. On the formation of the station the 
villagers were forced to move much against their will, and received compensa¬ 
tion for the loss of their property. 

97. In the fortress of Gwalior the disease appeared on the; 3rd May, when 

Cholera in the fortresa of the Artilleiy. was attacked Eor some 

Owalior. time previous it had been very fatal among 

the Native population in the neighbouring town 
of Gwalior and in the Lushkur. In*all there were 13 cases and 9 
deaths in the garrison. Aflected buildings were vacated as cases occur¬ 
red, but no move was ^ made into camp. During the outbreak two of the 
hospital establishments were attacked. The Maliarajah’s army which is can¬ 
toned not far from the fortress suffered much, but no statistics arc available to 
show the number of the attacks or of the deaths among them. 

98. In the Agra Cantonment tlie disease was very slight,—only one case 

occurred among the European garrison. On the 
July a woman of the Artillery was seized. In 
neither of the Eattferios was diarrhoea prevalent, 
but between the fith and adith August the medical officer of the 77th llcgiment 
observed a few cases of diarrhoea of a character such as are seen when cholera 
is about. “ There was,” says Dr. Uensmun, “ a tendency to greater prostration, 
considerable more trepidation in the person affected, tendency to vomiting and 
^pmp in one or two cases, and the symptoms generally, although they yielded 
jeadily to simple treatment, impressed me with the belief that some extra- 
ordii^ry inllugnco was at work, and that any one of these diarrhoea cases might 
tei-minate in true cholera.” In the 40th Native Infantry there were oiglit eases 
and four dcuti)S. The first occurred on the 30th May. In the 1st Itegiment 
Native Infantry there were four cases and two deaths. The 40th moved into 
camp, but Dr. Elliott is uncertain whether the arrest of the epidemic can bo 
justly ascribed to this movement. 

99. In both the Central and District Jails at Agra a few prisoners were 

attacked. In the former the first case occurred on 
Elovencasoa among the pri- the 16th July. As the iail establishment, witli few 

exceptions, live m the city and neighbouring villages 
where cholera was prevalent, it is difficult to say whether this case was due to 
importation or not. Up to the 2nd Sopiember, when the last case occurred, 
there had been 11 attaTiks and 4 deaths. In the District Jail there w'erc only 
six cases, the first appearing on the 15th August, and five deaths. One of the 
hospital attendants was attacked. Dr. Moir remarks that tile gimeral health of 
the prisoners on admission was below the usual standard, and tliat this was, no 
doubt, due to the scarcity which had for somi! time past been felt among the people. 

100. Throughout the various states of Eujpootana cholera prevailed. 

The people had been subjected to great privations 
Obolera very severo in Bnj- on aetjount of the famine, thousands luid died of 
pootaaa. starvation, and the debilitated condition of the 

population made them prone to suffer from cholera and other diseases. 
There are no statistics to sliow even approximately how many deaths were duo 
either to famine or other causes, hut there is no question that tlio year was one 
of great distress, and tliat the mortality was vgry heavy. In his general report 
on the provinoe. Dr. Moore remarks with reference to cholera, tliat “ the general 
and almost simultaneous appearance of the malady over such an extensive area 
is altogether opposed to the theory of communication by human intercourse 
being the only means by which cholera is disseminated. In May and June the 
disease showed itself in many widely distant localities.” On the other hand, 
numerous instanedfe are given to show that cholera is conveyed along the great 
lines of road, and that an outbreak in several cases apiicared to be due to 
importation of the disease. The general conclusions at wliich Dr. Moore 
arrives are “ first, that human intercourse alone, or human intercourse with 
infected places, does not suffice to explain the irregular extension and dissemi¬ 
nation of tlie disease, and second, that the disease may be cxttuidcd by human 
intercourse.” 
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101. In the Ajmere Jail ^ere were 11 cases and 3 deaths. There was 

no evidence of importation, the water was good, and 
SELfttSeContamination by sewage not possible. In the 
Mlntl»B«.war Jidl. Beawur JaU tile flwt CMe occurred Jn the lOtli May, 

and 11 more were admitted on that day. The disease would appear to have 
been of a mild typo, as only 9 out of 36 cases were fatal. The jail was over¬ 
crowded owing to the number of petty thefts committed by persons in distress. 

102. In Central India the epidemic was very prevalent and fatal. Allusion 

has already been made to the suflerings of the 
Cholera was very prevalent people i» the Gwalior State, and in other parts of this 

country they were also very severe. The number 
of cases and deaths in the Irregular Force quartered over this area may be 
regarded as some index of the extent to which it attacked the population gene¬ 
rally, especially when it is remembered that Native soldiers, as a rule, preserve a 
singular immunity firom the disease. Out of a strength of 4,010 there were 63 
cases and 31 deaths. In the city of Bhopal and also at Sehorc cholera was both 
frequent and fatal. At Indore its ravages wore very great. From Native 
States it is even more difficult to obtain reliable data than in our own terri¬ 
tories, but there can bo no doubt that cholera was widely spread over the whole 
of tills portion of the country, and that it occasioned a very lanlfcntable mortality. 

103. The great prevalence of the disease in the different sections of the 
statement Bhowing the pre- community occupying the area, indicated in the 

vaienoe of cholera over the fourth group, SO far as it can be ascertained, is 
area forming the fourth group. following statement:— ^ 

SlaletiieiU siwwiug (heprevalence of Cholera among the Troope, Prieouere, ami tie General PopulA~ 

iiou in the fourth group. ' «: 
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104. In the Punjab, the stations of which constitute the fifth "voup of 
Cholerft in the Punjab gon- Hr* Bryden B Pables, the epidemic, as a whole, was 
eraily loss Bevero than in 1867. much less severe than it was in 18<)7. In that year 
43,146 deaths from cholera were registered, wdicreas in the past year the num¬ 
ber was only 9,258. The violence of the disease fell chiefly on a few places, 
such as Umritsur, Kohat, and Peshaw'ur. A glance at the map will show that 
a great portion of the province escaped. The disease prevailed chiefly in the 
months of July, August, September, and October. The deaths from (diolera 
reached their maximum at Umritsur in August, at Peshawur in Sept(unh(T, and 
at Kohat in October. The general history of the disease throughout the year will 
be fully detailed by the ^unitary Commissioner of the Province, and illustrated 
by the annual mortuary statistics which he has prepared. To its a[>p(!arance 
among the general population I shall not again refer, (ixeept in the case of those 
districts in which either the prisoners or the troops have sulfercd from it. 

106. The prisoners as a body preserved a remarkable immunity from cho- 
The prisoners asabodyhad If^ru- Out of an average strength of 12,381 only 43 
few oases. cases occurred, of which 22 were fatal. The admis¬ 

sion rate from ehqjera among them was only 3-5 and the death rate 178 per 1,000. 
Of the 29 jails only fivci suifered at all, and in three of these, Sirsa, the 
Lahore Pemale Jail, and Kohat, the disease was confined to one or at most two 
cases. At Umritsur, although the city within the W'alls of which the jail is 
situated suffered so severely, only seven prisoners w-ere attjickcd, of Avhom six 
t4(?d. The most s(?vere outbreak was at Peshawur, but tlio particulars of this 
jjyid of the disease as it appeared in the Umritsur Jail ivill be consklcrcd in con- 
nectic)p with what occurred among the troops at theses places. 


100. Among the Native troops individual cases occurred at several sta- 

Wative troops at oortain sta- Ptssliawur they suffered 8(‘verely, 179 

tions wero attacked with un- having been attacked, of whom 111 died. In con- 
usual violence. sequence of this outbreak the admission nito from 

cholera for Native soldiers in tlie Punjab, as a whole, amounts to 12‘1, and the 
death rate to 7’33 per 1,000. In the Punjab Irregular Force in the same W'ay, 
owing almost entirely to the epidemic at Kohat, the admissions from cholera 
equalled 19’5, and the deaths 13'90 per 1,000. 


107. Among the European troops, quartered in the plains of this provinei;, 

out of a strength of 13,253, including men, ivomeu, 
Einopea^TOops Tuo children, 397 w^iTC attacked ivith cholera and 257 

entirely to the outbreak at died. The admissions and deaths from this disease 
es awur. province ivere, respectively, 29'95 and 19’39 

for the year. But a glancii at the Table shows that tliese results, most unsatis¬ 
factory as they arc, wore duo almost entirely to Peshawur, at which station out 
of a strength of 2,050 no less than 377 were attacked and 211 died. 


108. The history of this severe outbreak and also of the disease as it 
Individual cases at certain attacked Umritsur, Nowshera, Kohat, and Bunnoo 
stations. requires special attention, but before describing ivliat 

occurmd at these stations, the individual cases which were reported at certain 
other places deserve some notice. At Jullundur, two enses, and at Ferozepore, 
Scalkote, Mooltan, and Bcra Ismail Khan solitaiy cases took place among 
the European troops. Those at Julliindur occurred one in May and the otluT 
in August, and both proved fatal. The first was that of the Brum Major who 
was i^mitted into hospital with cholera, passed through the stages of 
collap.se and of secondary fever, and then suci'.mnbed to delirium tremens 
which followed. The second occurmd on the 22nd August. It was an un¬ 
doubted case of cholera and proved fatnl in eleven hours. At Ferozepore a 
Coriioral of the Sth^Fusiliers was admitted on the 17 th August “with vomiting, 
cramps, coldness of* extremities, clammy perspiration, and sunken features.” 
lie sank rapidly and died. At Sealkote, on the 3rd June, an olBccr was seized 
with vomiting, purging, with cold breath, fingers shrivelled, and all the symp¬ 
toms of cholera. His case appeared for a long time hopeless, but ho ulti¬ 
mately recovered. At Mooltan a soldier of the 109th was attacked on the 
26th June and recovered. At Bcra Ismail Khan a suspicious case was 
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admitted into hospital on the 31st October; vomiting and diarrhoja wore suc- 
eeedcid by insensibility, and the man died on the 4tb November. Several of 
these cases were not rojiortcd as cholera at all. Tlie symptoms under which 
the Corporal at Ferozepore labored and died were attributed to a recent do- 
Imuch, followed by exposure to cold and night air. The officer at Scalkote 
was believed to bo suffering from the effects of drinking cold water when he 
was heated. At Dcra Ismail Khan the man was returned as having died of “ as¬ 
thenic apoplexy.” But looking at the symptoms in each, and the position 
which these j)laces occupy on the map, it is difficult to avoid the conclusion 
that these individual cases occurring on the margin of the epidemic area were 
hut indices of the same infiuonco which was at work ip greater force within. 

109. Umritsur suffei-ed very severely from cholera. The town has a 
The outbreak in the city of population of nearly 134,000 inhabitants, and of 

Umritsur. these 3,041 fell victims to the disease. Deaths 

from cholera were registered in all the early months of the year, with what 
accuracy it is difficult to say. On the 27th May a case regarding which there 
could be no doubt was seen and reported by the Civil Surgeon. The diso!is(! 
spread but slowly and was confined to no particular quarter of the totvn. 
During May 10 cases were registered, and during the whole of June there were 
only 38. In the early part of July the cases continued few, but on the 13th, 
17th, and 27th of that mouth there was rain, and an increase in the num¬ 
bers attacked followed. On the 10th August the outbreak was at its height— 
118 persons died on th-at day. Altogether in August there were 2,330 deatjis 
fi'om cholera. In S<jptember the number was 75, and in October only twp. 
On the 8tb of that month the last death occurred from the disease. , 

110. By order of Ilis Honor the Lieutenant-Govenior of the Punjab, a 

special Committee, of which the Sanitary Com- 
spociai Com- ufiigsioner of the Provinee, Dr. Dcllenzy, was a 
member, assembled to enquire into the causes of 
this very lamentable mortality. The water-supply of the city they have reported 
to be dangerously impure. Although the history of the first case is obscure, the 
Committee consider it probable that cholera was introduced from the Eastern 
Provinces, where it was epidemic previous to the outbreak at Umritsur, and with 
whwdi provinces there is now easy Bailway communication. Besides the 
tileansing of tlic city wells and the underground drains, and other reforms of 
less importance, th «7 have recommended measures for providing a pure water- 
supply and a scheme of sewerage. For the water works His Honor has directed 
that a plan and estimate be prepared, but before sanctioning any general 
scheme of sewerage, he is of opinion that the experiment should be tried in a 
single street of the city. 

111. Among the prisoners there were only seven cases, of which six were 
Seven oases among the pri- fatal. The jail, as has been already stated, is within 

soners. the (uty walls, and any attempt at separation was 

therefore difficult. Quarantine was, however, carefully carried out as far as 
practicable, and no prisoner was allowed to work outside the precincts of the 
jail. The first man attacked had been in confinement for ten months. No com¬ 
munication could be traced which would account for his seizure. The water 
was of good quality; Dr. Taylor does not think it could have been con- 
taminated by sewage, and as a precaution it was boiled and filtered before use. 
None of the attendants were attacked, and there was no evidence to show 
that the disease had been spread from man to man. It is worthy of notice 
that the prisoners were attacked between the 10th and 22nd of August just 
when the disease was at its height in the city. One move was made into camp, 
and the results were decidtsdly favorable. 

112. In the Fort of Govindghur, which lies close to tte city of Umritsur, 
!NinB oases among tho Euro- there was a^ small European Garrison, numbering 

poans in the Fort of Oovind- 125, including .soldiers and their families. The 

force consisted of a Battery of Artillery and some 
men of the 92nd Highlanders. On the 6th August, the very time, it will be ob¬ 
served, M'hen the disease was gaining strength in tho city, an Artillery Tnan was 
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attacked and soon died. No communication could be traced, and there was no 
evidence of importation. Another case followed On the 9th, two on the 12th, one 
on the 13th, and one on the 2l8t A.ugu.st. The other three occurred on the 2ud 
and 3rd September. No more was made into camp, hut after the case on tlur 
21st August half of the Battery, was sent to the vacant cantonment barracks, a 
mile distant, and only one other ease occurred amongst them. Altogef.lior tluu’e 
were nine cases and six deaths. None of the hospihil servants or attendants 
were seized. The Artillery had seven admissions, while tlio 92nd Jligldanders 
out of a similar strength had only two, but lio satisfactory reason (san he assign¬ 
ed for the difference. 


113. The epidemia passed lightly over the Lahore District. The city and 
Cholera at Lahore believed <^'^0 civil station suffered more than other parts. 

to have been imported from The first ease is reported to have come by train from 
Umntsur. IJmritsur on the 22nd July, and the first persons 

who were attacked in the city lived in the Sultan Serai, a part where travellers 
from all sides put up. Dr. Smith, the Civil Surgeon, has no doubt the disease 
was directly imported from Umritsur. In the city with a population of 8.5,000 
inhabitants there .wore 184 and in the civil station 71 deaths from cholera. 
Among the victims was an Araericau Missionary. A Native Christian who at¬ 
tended him when ill was .seized the day after his miister died. On the evening of 
the same day the Native Christian’s wife was seized with cholera and died. 

114. The lunatics at Lahore suffered more severely than any other com- 
•harp outbreak in the Lu- muriity at the place ; out of an average strength 

n|tio Asylum. ^ of about 200, 44 of them wore attacked, and 33 

of thuse died -of the disease. It commenced on the 6th September and 
lasted till the 29th. The first case occurred on the very day that the supply 
of drinking water which had hitherto been drawn from wells was taken from 
the canal. The canal water was believed to be purer, and was therefore rcoom- 
mendod for use, but it is not a little remarkable that with the first supply 
from the new source the disease ajipoared. Dr. Neil who was in temporary 
charge of the institution believes that the cholera poison was introduced into 
the asylum by the canal water, and in this opinion Dr. Smith euneurs. Dr. 
DeRenzy, the Sanitary Commissioner of the I’rovince, dissents. ITo has poiiit- 
c‘A out that the establishment belonging to the asylum, to the number of 84, 
drew water from the same source as the lunatics and yet not one of them 
was attacked. The only difference in their case apjicarcd to he, that tlu‘y drank 
it before filtration, while the patients drank it after it had passed througli 
a rude, filter of which sand was a part. This sand, he found,^had been obtained 
from a very objectionable locality where it might easily have been contami¬ 
nated with impurities, and a fresh sujiply had boon pbrned in the filters on the 
4th Septomher, the very day before the epidemic commenced. The occurroni^i? 
of 23 cases between the 5th and 9th favors the idea that a poison had been 
introduced among the inmates. Without offering any opinion on the ])()int at 
issue, I may remark that the history of tluj disease and of the circuiustancc^s 
connected with its appearance in this ca.se suggests the many dilliculties which 
beset such an investigation, and shows how essential it is that all tlu! hujis 
should ho most carefully and thoroughly sifted hcforij any conclusions can he 
safely drawn from them. 


Meean Meer escaped 


The details of the cholera as it appeared at Lahore hav^e a special 
trescaped. interest in connection with the large station of 

Meean Meer, which is situated about four miles 


from the city. In 1856 and again in 1861 and 1862, the troops at Meean Meer 
had suffered very severely, and in the anticipations which were made regarding 
the probable course of the disease, this cantonment was especially mentioned a.s 
a place which would probably he attacked, and for the safety of which timely 
jireparations should he made. These anticipations happily proved fallacious, 
from its position Meean Meer was certainly in the vicinity of grave danger, 
hut not a single case occurred among its gandson, or among the people in its 
bazaars. Latterly, canal water which had been introduced into the station was 
used for drinking, hut I am not inclined to attribute much of the result to this 
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change. The water runs in an open cutting and is thus very liable to pollu¬ 
tion. Between the l(5th and 19tli Juno, and again from the 2l8t August to the 
2l8t September, a (jordon was drawn aroimd the station, and no egress or ingress 
was allowed without leave. But the number of passes required for grass- 
cutters and other camp followers was so large* that beyond inspiring confidence 
little good could have resulted from this attempt at isolation of the cantonment. 

116. In II. M.’s 88th Regiment at Nowshera, including women and child¬ 

ren, there wore six cases and five deaths. The first 
A fow oasos at Nowshera. occurred on the lOtli September, the others all before 
the end of the month. No communication could be traced to account for the 
ai)peanuice of the disease. TIkj station is close to the high road leading t.o 
Bcshawur, but stands at a considerable distance from Native population. Mea¬ 
sures were adopted to prevent travellers entering from Pesliawur where cholera 
was very prevalent. 

117. Tlio city of Poshawur suffered from cholera even more severely than 
The epidemic in the Pesha- Umritsur, but it was not till the month of Septem- 

wiir vaUey. General popula- bqr that it was attacked with any violence. The 

disease was so prtjvalent and fatal in the canton¬ 
ment that it will bo well to sketch its course among the people generally before 
considering how it alhicted the troops. The first case in the district occurred 
on the nth August in a village (?alled Newdeh close to cantonments. Another 
followed there on the 20th. On that same day a case a{)peared in a village 
called Lniuh^e wliich is close to Newdeh. On the 1st September cholera broke 
out in the city, and from there it aj)p(?ar(!d to spread through tjie country. By 
the 13th it had a good hold upon all the irrigated portions of the districts But 
it was in the <dty itself that its greatest ravages were committed. Its ywogross 
Ihere w'as most rapid. By the 7tb September, the termination of the first w^eck 
from the date of its appeai’anec, 70 deaths from it had been registered. In 
the week ending the 1 tlh there were 361. In the week ending the 23 st there 
Averc^ 467. In the week ending the 28th, 232. The disease then deedined as 
rapidly as it had increased, and in the week closing with the 2nd November 
tudy 15) deaths had been reported. 

118. Great as had been the sufferings of the poophi from cholera in 1867, 

the epidemi(5 of 3869 fell on them with much 
greater severity. In one day as many as 90 deaths 

oc<;urred from cholera. In the nine w'ceks during wliich it lasted, out of a 
population of about 58,000, 1,480 died of it. A terrible tlejection came over the 
yieoplc. “ Days % public pinyer,” writes Captain Waterlield, the Deputy Com¬ 
missioner, “w'^ere appointed at thcEedgah outside the city, and crowds* assem¬ 
bled to pray for the removal of the jiestilence; and in tlie silence of the night 
the cry of the city might be clearly hoard from the cantonment as a deputation 
from each Moliulla assembled, and following their Imam wandered through the 
streets, and at given signals and stated intervals gave forth aloud the “ Yasecn” 
from the Koran and the “Ascan.” 

119. Nor did the villages escape. Tlie deaths from cholera in them were 

The diBease in the viUages. "early 3,200. In some of them its 

advent wns most severe. In Tungoc, on the 2nd 
October, it suddenly attacked the st udent of a mosque who had not left the 
village for years, and that night there w'ere 45 cases out of a population of 
1,200. The details of the appearance and ])rogres8 of cholera in the Peshawur 
valley have recently been encpiircd into by Dr. Ince, who w'as specially deputed 
by the Punjab (government to inv<‘8tigate the subject. 

120. Although very careful enquiries w’crc made at the time, all attempts 

<'^‘9 disease in the Pe8.haw'ur valley to im¬ 
portation failed. Dr. Poole, who was officiating as 

Civil Surgeon, states:—“I can trace no sources of importation,” and the Sub- 
Assistant Surgeon, Cheytun Shah, gives similar testimony: “No direct con¬ 
nection,” ho says, “has been traced to exist between the first seizures at Pesh- 


ItB great severity in the city. 


No evidence of importation. 


1,091 piue«ii were gniutcd in Auguat uutl September. 
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awur and travellers from the affected districts of TJmritsur and Tnliore, who loft 
wliilc cholera was prevalent there, although some such travellers hsive entered 
Peshawur immediately before the appearance of the epidemic.” 3)r. Deltonzy, 
the Sanitary Commissioner of the Punjab, has fully reported on the many 
defects under which the city labors, and especially on the great impurity of the 
water-supply which reaches it in an open cutting from the Bara river, and is 
subject to all manner of contamination on its way. 

121 The strength of the jail at Peshawur averaged 411, and among tin? 
in tho Jan 31 prisoners at- prisoners the disuse vnvs severe. The first case 

taoked. occurred on tlie 14th September, and thrive otlusrs 

followed within a few horn’s. No dfrect communication could be traced, but 
the disease by that time was raging both in the city and bazaars, and as Ihcre 
was no separate lock-up for persons under trial, there was every facility 
for the introduction of any contagion. A w'atcr-course which first traverses 
the cantonments and then enters the jail had been one source from which the 
supply for the prisoners had been drawn, and there is no question that the 
conditions to which this stream w^as subject before arriving at the jail ivould 
admit of almost any degree of contamination. As soon as the disease bj‘oke 
out this water-course was (!ut oil’ apjiarently with good efi’cct, and cholera ap¬ 
peared again to brftak out when the stream was again allow('d to run through. 
Nearly 200 prisoners were removed into camp with decided benefit. Of 31 
cases which occurred 1,3 proved fatal. 

122 In the bazaars belonging to the cantonments the disease was also 
The Native population of veiy prevalent. On the 4th Soptcmiber the first 

cantonmontB Buffered much. ease was reported in tlie Sadder. 1‘rom that day 
to* the 10th 2Q’deaths from cholera had been registered. It then ra])idly 
increased, and between the lltli and 20tli September 330 deaths had been 
recorded.* The daily maximum was reached on the 20th, when the number was 
42. Prom the 30th September the epidemic declined, and the last death from 
the discas (5 W'as registered as having occurred on the 21st 0<dober. Cantonment 
renstration is still most imperfect and unreliable, but the facts here staled 
are of interest and cannot bo far from the truth. The day on whudi the 
heaviest mortality took i)laco corresj)onds with the height of the outbreak 
among the European troops, 

123 When cholera appeared at Peshawur, the European Garrison eon- 

of too Uogimonts of lofantiy and four 
troops. Batteries ot Artillery; ot Natives therd were two 

Beciments of Cavalry, throe of Infantry, and two Companies of Sappers and 
Miners. Before entering into the detailed history of tlic disease m these 
different bodies of men, it will he well to state generally hcAv many cases ol 
cholera and how many deaths occurred in each during the epidemic 


R—A 11. H. A. 
E—A 
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124, As the epidoiuic amon" the Native soldiers was much less severe, and as 

Native Troops, 18th Bengal regarding it are more simple, it will he con- 

S^atos^ *^ cases and 18 venient to dispose of them before attempting to state 

clearly u'hat oceurred among the European portion 
of the ganison. In the 18th Ecngal Cavalry the first case occurred on the 8th 
Stiptembor. Their lines were close to the Sudder llazaar, where the disease had 
already estahlislied itself. The sowar attacked had been in the city within a 
day or two of being seized, but no other communication is traceable. The drain¬ 
age of the lines ivas bad, they wore much overcrowded, and as each man was 
allowed a private latrine close by his hut, their sanitary condition was very far 
from satisfactory. The water was Hrawn from a tank in the centre of the lines, 
and this suj)plied by the cantonment stream, which is most impure. The llegi- 
ment ivas moved under canvas, and the medicul,officciH l)r. I’oole, is of opinion 
that the movement had a decided effect in checking tlie disease; the last case 
occurred on the 2nd October. The total admissions were 31 and the deaths 18. 

125. The 19th Bengal Cavalry lines were on the extreme left of tlm can- 
19th Bengal Cavalry 22 tonmciit. A case occurred among the men as 

cases and 8 deaths. early as the 13th August; the second was on the Gth 

Sef)tember, two .days after tfie disease had first appeared in the cantonment. 
No communication (!ould be traced. The lines were very defective, the drainage 
indifferent, the huts ill ventilated, and in some cases the floors ■were below tlio 
level of the surrounding ground. 'IMic men drank water from a covered tank, 
which is supplied by the cutting from the Bara river. As it passes through 
villages before rojiching (lantonmeuts, it is very liable to contain impurities, 
and the mixture of choleraic discharges with it was not impossible. The 
Natives, however, generally prefer it to well water. On the 2Jst September ttie 
llegiment moved into camp and remained there until the 'cpidonwc had 
entirely ecased. In so far as this movement took the men from their close, ill 
ventilated huts, Dr. atson believes that it was bcncticiul; 22 men wore attack¬ 
ed and t) died. 


120 . In the 3rd llegiment Native Infantry a camp-follower was seized 

-r,^. _. *• T September, This was the first case in 

try 36 cases and 20 deaths. ttegiracnt; two others followed on the same 

day. In none of them (Miuld comrauni(;al.ion with 
any previous case he tratfod. The lines of this Ilcgimont were crowded and 
ill ventilat(!d. The drinking water flows down the centre of them in an open 
chaiuu'l or drain. A latrine, for the use of the troops, occupies ajdacc within a 
unv yards of this watcr-trouvse, and as it is without a royf tlio sew’age may easily 
be washed out by rain. At another part of its (iourse in these lines this stream 
of water used for drinking runs within six f(!et of a private privy w’hich is 
open, and Ironi whi(!h sewage must escape. This water is doubtless subject to 
CAcry form of eontamination. The llegiment moved into camp on the jiarade 
‘ground, hut no particulars are given and no opinion expressed on the results. 
Altogetlnn- 30 sepoys were attacked in this corps and 20 died. 

127. lu the lOlh Puujah Native Infantry the first case occurred on tho 

loth Punjab Native Infan- SI'communication was triiceahle. 
try -43 cases ond 27 doaths. ^ scpoys imts are close, confined, and ill venti 

l‘ded, and being sunk rather than raised, they must 
be damp. The water-supply is drawn from a similar source to that just 
described and is liable to liki^ dangers. On the 251 li S(!ptombcr, after 31 cases 
liad occurred, the lines Avore vaeaf ed, but as tho epidemic was tlicn on the decline, 
it is difficult to say how' fai' this move affected the results. This Regiment 
suffered more severely than any of the other Native Infantry Corps. "Of 43 
cas(!s 27 proved fatal. 


128. In the 25th Punjab Native Infantiy tlie first case occurred on the 

25.h l.«lve into. Iff ^ P™ 

try 24 eases and 22 deaths. J '>«'vater-supply IS the same as that al- 

Tcady described. The medical officer is of opinion 
lliat. bad a.s tho supply undoubtedly is, there is no evidence te show that it \A'as 



1 SANttaby rmwTWTSSToXKn ’vriTn the RnvEnvwEvx of indta. 39 


flic means for (?ommunicating or spreading the disease. The llcgimcnt did not 
move into camp till the 2nd Oetober. As regards any advantage*, tliat was 
derived from this move, it is to bo observed that the cj)idemic ceased gcnovally 
throughout the cantonments immediately afterwards, and that no opinion can 
therefore he formed of the results. In this Uegiment 24 sepoys were attacked 
and 22 died of cholera. From the 28th Native Infantry no report has been 
received. There were 20 cases in it and 11 deaths. 

129. On. the 18th September one of the camp-followers of the Sappers 

Sappers and Minors were Miners was attacked. The case could not b(; 

early moved to Chorat. trac(jd to contact, either direct or indirect, with any 

of the pi-evious cases which had occuiT<'d in the cantonmemt. The lines arc? 
described as being in a defective sanitary condition, and the w'ater is open to the 
same serious objections as have been already stat<?d. About the end of Augtist 
nearly tin? entire strength of both Companies was sent to the hill of Chcrat to 
prepare camping grounds for the Euro])(?an troops. Some time after their arrival 
a corjioral and throe men went to Feshaw'ur for supplies. The day after their 
return to Chcrat one of them was seized with cholera and died, and three; days 
after that another corjioral who had not ham away from Chcrat Avas attaihcul 
and died. • 

130. The E.'Battery A. Brig.ade 11. II,. A. and the 15-19th II. A.Avereboth 
In the Boyal ArtiUery, out attacked on tlu; 12th Scpteinl)er. In .1-22 tlic.re was 

of 4 Battoriofl, there woro 66 a case Oil the dav^ following, hut nom; in the 11-A 
oasos and 40 deaths. 2t. II. A. till the IHth. In the case of none of the 

Batteries could the ocumrrenee of the first case ho traced tocoinuiuni<;atiori with 
afiyjicrson suffering from the disease. The Avater-suj)f)ly of the Artillery is drawn 
fi^in Maekeson’!! avcII ; its quality is reported to he oxcu'lh'ut, and contamination 
by sewage of any desesription declared to he imjxissible. The E-A Battery 
R. IT. A. mai-ohed to Buddee Bhair on the 13th Septeml)(;r and remained in 
camp till the close of the epidemic. The move is reported to have had a de- 
cid(;d infliieuce in cheeking the disease. On the 21st the B-A Battery 11. H. A. 
also marclH'd to Buddee Bhair Avith good results. On the 1 tth September, 
B-19 and 4-22 marclu'd to the Bahlozaie camping ground, 13 miles fi-om the 
cantonment. In the opinion of the medical officer the movi; tended to cheek 
the disease. In connection Avith the epidemic in these two J.Uittcrios, it is 
Avorthy of note that no less than ten Natives belonging to the hospital estahlish- 
ment were at tacked; eight of them w'cre dhooley Vicarers avIio had l)<;eu employed 
in rubbing the sick and two Avero sweejAers. Out of the four Batteries, includ¬ 
ing m(;n, AA'omen, and K;hildren, there Avere 50 cases and 40 deaths from 
(;hol(;ra. 

131. In the 36th Regiment cholera first appeared on the 11 th September, 

in tho 36th Bo«ment-202 trace any comioction witl. a pre- 

casos and 117 deatlui. vious case, llie water drank by tlie Regiment was 

taken from the Bara cutting which runs through their lines. When the man 
Avas attacked on the 11th, tlie Company to Avhieh he belonged was immediately 
placed in tents in the barrack square. On the 13th a second case having 
occurred, the Company in Avhich it appeared Avas also encamped there. On tho 
15th and IGth two cases occuj-red in hospital, and tlu; buildings Avcrc at once 
A^acatnd. On tho 10th the Avhole Regiment encamped on tlu; parade ground. 
On tho 17th there was a fifth case. On the 18th the ilisease showed its(;li in 
great violence; there were 29 admissions on that day. In tho atternoon ot the 
iSth there was a storm Avith lu;avy rain. Next morning the llegim(;nt, haA'ing 
procured the requisite <;arriage, wliich Avas obtained with much difficulty OAving 
to tho great sickness among the people in tho valley, marched to Bara Fort, eight 
miles from cantonments. But before the march could be made many tresli 
eases had occurred. On that day altogether there W'cre 32 admissions, of which 
six took place after <reaching Bara. Cases continued numerous. ^ On the 23rd 
Se})tember they moved to the south of the Bara river, about 1^ miles from the 
first cneampniont. The disease stiU continAicd to prevail. On the 20th they 
again changed ground about 1,000 yards up the str(;nm, nnd here tho epidemic 
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moderated. The cases were few ; among them was l)r. Bell, the Surgeon of 
the llegimcnt. On the 3rd October they reerossed the Bara and encamped a 
little above the spot first selected, and there they remained till the 11th October 
without any fresh admissions. On the 13th, at lIurree-Sing-ka-Bourj, the 
diseas<‘. reappeared, and the Bcgimcnt retraced its steps to the ground near the 
Bara which it had just left. The last case occurred on the 20th October. 
The Regiment did not return to cantonments, but marched to Rawul Bindee 
across country, avoiding the station and the main road. In this terrible out¬ 
break 180 men were seized with cholera, and of these 100 died. 

132. No carriage was available to remove the fjunilics, and they remained 

Women and children left cantonments throughout. Out of 42 women, 

behind in cuntonmonts. 9, and of 00 children, 10, were attacked. In the 

depot in cantonments also 75 men remained behind, 12 of these being cases of 
cholera left in hospital wlum the Regiment marched. Six cases occurred in 
the def)6t among the men. Including men, women, and children, the cases in 
this Regiment numbered 202 and the deaths 117. I)r. Summers, the Deputy 
Inspector General of Hospitals, in his wsport on the epidemic in the Peshawur 
valley, rcimurks;—“The seizures amongst the personal attendants were as 
follows: the Surgeon and one orderly amongst a total of 19 orderlies employed 
in the liospital. Of 99 Native servants belonging to the hospital, eight 
were seized and six died. In this Regiment it was especially observed that 
convalescents from fever, diarrlnna, and dysentery, and invalids and time-expired 
men, M ere priueipally attacked.” 

133. On the 11th September, the same day on which the first case occur- 

in tbo 104th Begimont-119 ^Oth Regiment, three men were scizcdlh 

oascB Bad 77 deaths. the lOtth, and on the day followitlj’ two more wAe 

attacked. On the 13th, after five cases altogether had appeared in the RejJiment, 
the left wing, consisting of 197 men with 9 officers, and arranged in such a way 
as to include the aficctcd Companies, marched to Chumkunnie. On the 14th, 
to Oomar ; on the 15th, to Julozaie, and hero they halted till the 27th. A 
Tho Left Wingremovadfrom good <ieal of diarrhoea prevailed in the wing during 
the valley on tho 18th had this halt, and three easi^s of cholera oeeurred, ot 
three easoB. which two were fatal. With tho exception of these 

throe cases, tho wing altogether escaped, and arrived on the 30th September at 
Cherat, a hill about 30 miles fx’om Peshawur and 5,000 feet in heiglit. 


13Ji. The right wing, numbering 278 men and 17 officers, unhappily was 

much less fortunate. On tho 13th September, some 

7he Bight Wing, which left liovirs after tln^ loft win^ marehed one 
on the 17th, had 88 cases. ^ ^ ® 

occurred among them. On the 14th there was one, 
on tho 15th two, bn the 10th one. On the moniing of the 17th they marched 
to Chumkunnie, and on that day after arrival in camp there were four cases of 
cholera. The men were late in reaching tlui ground, and so it was determined 
to halt for a day. On the 18th then? wore 15 admissions. On the afternoon of 
that day, about 5 o’clock, there was a storm of dust and rain; part of tho same 
storm which was observed in the cantonment. Next morning they moved 
two miles off to some rising ground. Cases M’cro coming in fast. This 19th 
was their worst day, 27 soldiers haviUg been attacked on it. From this date 
the disease began to decline. Tho last case occurred on tho 29th, and on the 
7th October both wings of tho Regiment were together at Cherat. When I 
saw them thens on tho 25th November, they were in excellent health and had 
only 13 sick. 


135. The contrast between tho experience of the two wings of this 

Regiment is most marked. In the left wing, which 
Contrast between the marched out on tho 13th Soptomber, two days after 
S^^es^of cioieraT^ disease had attacked it, thci’o were three oases of 

cholera and two deaths. In the right wing, which 
did not leave till the 17th, there were G8 cases and 42 deaths. The details 


of these arc given in the annexed statement. 
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siimmntj the dates on which the eases awl tlrnUhs/nm Cholera occurred in ilw Itiyht Wtiu/ »/' 
the I04<4 Reyitmnt white on llteir march. 


•. ...JU- - 

■- ' -- .... -- 

-■ - 


Date. 

Place. 

Admitted. 

Died. 

17th Sopt. ... 

Ohumkimnie 

3 

0 

18th „ ... 

Ditto 

1.5 


19th „ 

2 miles from— 

27 

r> 

20th „ ». 

Ditto ... ... ^ 

7 

9 

2lHt „ ... 

Oouiar 

0 

t 

22iid „ ... 

Oomar|>ayan ... 


.A 

2.Hnl „ ... 

Ditto ... 

;! 

.‘1 

24th „ ... 

Ditto* ... 

0 

•> 

25th „ ... 

J'niazaie 

0 

(1 

20th „ ... 

Ditto ... ... ... j 

f, 

2 

27th „ ... 

Ditto ... ... ... ! 

] 

1 

28th „ ... 

Ditto ... ... ... 1 

1 

l5 

29t.h „ ... 

Shahkote ... ... ! 

*2 

t 

30th . 

Ditto ... ... .. ] 

••• 

2 

Sid Oct. ... 

Ditto ... ... ... ■ 

• • • 

1 

6th „ ... 

ipitto ... ... ... * 

... 

1 


Total 

08 i 

•12 


130. After both wings of the Hegiment had left Peshawur, there still 
• remained 1.32 men, who were partly on duty in tlu< 

oantonmeX\»S&^any“oM 08 ^ hospital, and besides there wore 

• 43 women and 55 children, all of whom staytid 

behind in cantonments. Out of this small strength, 38 cas(‘s of cholem 
occurred in Peshawur after the two wing.s had marched. Of the men, 3f5 in a 
few days join(*d the head quarters in two parties of 18 each, but as two of them 
w(ire attacked with cholera soon afterwards, it was considered more prudent 
to prevent any further parties from coming from cantonments. Tn considering 
the number of cases which occurred in the depot iu eantonments, the early 
removal of 36 of the men must be taken into account, as well as the faet that 
the ibrt, wh<^re a considerable number of them were on duty, almost entirely 
escaped. 

137. The sanitary condition of Peshawur has been very unsatisfactory. 

. In addition to its unfavorable situation in a valley 

^^y hiUs. special eirc-um- 

awur very unsausiaewry. contributed to add to its defecl.N. 


When the cantonment was originally occupied by us, and for years afterwards, 
the coTintry was in a veiy unsettled state, and it -was therefore essential to make 
the station as compact as possible. The lines are thus very close together, 
and much crowded in themselves. Even now it is not considered safe for any 
person to go any distance from them after dark, and to obviate this dilhculty 
latrines have been provided for the Native soldiers close to their huts, and what 
is much worse, close to the stresun, which siipplies their drinking water. This 
stream is a small cutting fed by the Bara river which flows through the 
cantonment, and which has been frequently mentioned in connection with the 
many impurities to which it is subject. Its possible connection with the 
cholera wdll bo referred to hereafter in discussing the facts which haA^e been 
brought to notice in this cindemic. 

138. The small fort which is close to the city, and which is held by a 

garrison of 32 European and 75 Native soldiers. 
Immunity of the Port. almost entirely escaped. ITerc quarantine was en¬ 
forced, but it appears to be very doubtful how far the favorable results are justly 
asijribable to this precaution. All the Native inhabitants Avent outside eve^ 
morning, they cooked outside, and all the water for tht; use of those within 
was brought from a well in an adjoining serai. The rations supplied to the 
Europeans and the supplicjs used by the Natives, must all have come from the 
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city or the bazaars. It has been stated that the fort entirely esca]^ the cholera, 
and this was frequently mentioned to me as a fact during my visit to Peshawur, 
but on more minute enquiry I found that one soldier of the 104th had been 
attacked, and on reference to the detailed account of the epidemic in that 
Regiment, I find that ho was admitted from the fort with cholera on the 
23rd October. This solitary case does not, however, contradict the statement 
that the garrison of the fort preserved a singular immunity from the disease. 

139. In both the town and district of Kohat and especially in the former. 
In Kohat the Native troops cholera.wM very severe. Although almost entirely 

forming the garrison wore at- confined to the month of October, the numbers 
tacked with unusual vioionoo. that fell victims to it during its short visit were 

very numerous. The first case known to have occurred throughout the district 
was scon on the 29th September in the jail which is situated within the town. 
As soon as it was known that cholera prevailed in Peshawur, quarantine was 
established, and the Civil Surgeon expresses his opinion that the disease was by 
these arrangements prevented from entering Kohat for a time. On the Native 
troops in the cantonment the chief violence of the epidemic fell. 

140. At the time the cholera appeared, the garrison which was entirely 
General foots oonneotod composed of Native troops consisted of three Bat- 

with the epidemic at Kohat. teries of Artillery, one Regiment of Cavalry, and 
three of Infantry. Prom none of those have special reports been received in 
answer to the questions which were issued, and there are thus some points of 
importance on which no information is available. Dr. Kelly, who was in medical 
charge of the 1st Punjab Infantry at the time, has been good enough *to 
fiunish a general account of the epidemic, from which the follbyring interesting 
particulars are extracted 

“ 1 am unable to state accurately when the first case of cholera occurred, or where it occurred. 
The following is a general sketch of the epidemic. During the month of Septemlxu' 
<ptotidian intermittent fever was very prevalent in Kohat. Diarrhoea in some instances 
accompanied the fever, but was not severe or obstinate; there were few admissions on account 
of diarrheea and dysentery, ns the following tjible will show :— 


coal's. 

Admitted f»r Dysentery. 

Admitlod fur l>iarrha‘a. 

14tli Punjab Cavalry. 

2 

0 

lat Punjab Infantry . 

4 

i; 

2nd Punjab Infautry.. 


I) 

4Ui Putijub Infantry. 1 

• 

7 

7 


During October there were Still fewer cases of diarrhoea or dysentery, but in Septcmlwr and 
October several cases of a peculiar form of disease occurred, the chief symptoms of which were 
thin watery stools, vomiting of a clear fluid, and some degree of collapse; these symptoms 
in most cases occurred in the subjects of fever, constituting the ‘ pernicious ’ fever of some 
writers; the symptoms closely resembled cholera, but they are distinct and ditferent diseases. 

“About the loth September, a seven days’ (|uarautine was established for allpersouif coming 
from Pesliawur, but though it is stated that a few eluded the vigilance of the quarantine 
officials, it is certain that the number was very limited; the nearest and largest of the quar¬ 
antine camijs was about five miles distant from Kohat. The quarantine camps were not broken 
up till the middle of October, when the disease was raging at Kohat; no case of cholera 
occinred in any of the quarantine camps, nor did the Afredees, who live in the Kohat Pass and 
in the hills between Peshawur and Kohat, suffer from cholera. 

“ On the 21Hh September, Dr. Ross, the Civil Surgeon, saw the wife of a Native gentleman 
who lived in a village about 150 yards from the Oenend Hospital, which is situated on the 
east of cantonments : from the history of the case and the symptoms present, ho believes that 
she was suffering from cholera. She liecunu; ill on the 28th, and died on the 30th September. 
On the 30th September a true case of cholera occurred in this village. Now, it is stated that 
one of those who eluded the quarantine officials was received into this village and even into 
the house where the woman died, but whether this report is true or false, I have no means of 
ascertaining, though from the various phases the story ossumerl, 1 am inclined to tliink that 
the authors of it, feeling convinced that the outbreak must be due to contagion, were too ready 
to believe a statement which coincided with this theory. 
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" Tlie first reliable case of cholera occurred on Zytli September in the Koliat Jail; the 
prisoner was four months in jail; he was in no respect difierently eiroumslAneed from the other 
prisoners; he died on the dOth. The Jail Darogah died-of cholera about the niiddh; of ()(!to- 
bcr. It is right to state that the prisoner who diwl on the 30th September passed simio pink- 
coloured stools, but the general clmracter of his symptoms and discharges was that of true 
cholera. I did not see this ca^. Now, no explanation can be offerwl as to the origin of 
cholera within the Kohat Jail; its sanitary condition was excellent, the prisoners were remark¬ 
ably healthy, and there can be no suspicion that any one connected with the jail hud lahdy Im^cii 
in contact with cholera patients. The prisoner who died was attacked while at his work. 

“ On the evening of the 2nd October, a hai’her of the 4th Punjab Cavalry was attacked 
by cholera; he died during the night. From this date eases began to owair here and there in 
cantonments and in the neighbouring villages; but as no accurate records fiavc or could he 
kept, it is impossible to trace the history of the outbreak in any ])articula.r llegiment or village. 

“The 2nd Punjab Infantry contracted the disease while in camp; this llegiment suifensl 
most. 

"The 1st and 4th Punjab Infantry rcmaineiliii cantonments and suffered comparatively 
little. 

"The two Batteries of Artillery moved into camp as soon as the first case of eholcra 
appeared among the camp-followers of one of them; this man was left behind. Both Batl^u-ies 
suifered eonsiderahly. 

“The 4th Punjab Cavalry also moved into camp wlign the dist-iise apjasared and suffered 
severely. 

“ Those are bare fmds of which I do not pretend to offi-r any explanation. I canmd s;itisfy 
myself that there was anything in the meteorological phenomena that preceded or necompauie'd 
this outbreak which can be fairly proved even to predisixise to cholera. Tlie drinking water 
of Kohat is impure; the chief impurity is organic matter, or the products of decomposing 
organic matUw: malarial fevers, dystintery, diarrhcca, and pneumonia, and choleni, when it occurs, 
ara severe, atid this severity is said to he mainly due to the impurity of the drinking water, hut 
the arguments in support of this theory are not conclusive. The hud ciroets of' impure drinking 
water njp not dAianl, but facts do not support the exaggeratctl views which some entertain on 
this subject. 

" Diseases which are said to he due to impure drinking water, and those which have not 
this origin, are alike severe at Kohat, but the cause of this severity is unknown, though iinpnn* 
driukiug water is one of the factors. 

" The following table shows the admissions and deaths from cholera ;— 


CORPS. 

Admitted. ' 

I til'd. 

4th P. Cavalry 

71 

til. 

iHt P. L. F. battery ... 

38 

31 

P. M. Battery 

33 

17 

Ist IMni'antry ... , ... 

'«) 

3!t 

Sod P. Infantry 

lU 

SS 

4lh P. Infantry 


31 

A 

Totaj. 

333 

351) 


"This return includes the camp-followers; most of this class who were attneked died.’'’ 

111. Tho water-supply of Kohat very much resembles that of Pesh- 

^ 4 . awur. It is chiefly derived from open cuttings, 

is ^ ° * which arc liable to every form of pollution. Prom 

one of these a large tank is supplied ; but “ before 
reaching this tank,’* observes Dr. DtiRonzy in his account of the town and 
station of Kohat, which is appended to his annual sanitary report of tho Punjab 
for 1868, “ it receives the overflow from the station plunge-bath, and continu¬ 
ing its course in an open masonry drain, it forms a lounge for dogs in the hot 
weather, and receives the drainage of the adjacent surface which is the urinal 
of the garrison.” 

112 . In the hope of preventing the entrance of the disease into Bunnoo, 

XX. ... _« a very strict quarantine was kept up, but on the 

muo^le^wvoro?** * Srd November it appeared among the people. On 

tho 7th it showed itself in the city; on tho 8th 
it attacked tho cantonment. A sowar belonging to the Ist Punjab Cavalry 
had spent the evening of tho 7th in the city with a prostitute. Next night 
the woman was attacked and died, and the following day the man himself was 
seized. On tho 10th a second case occurred, and the Regiment moved into 
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camp. Tliree others followed on the 24th, and then the disease ceased. The 
other troops at this station suffered even less than the Cavaliy. With the 
exception of Bunnoo and Kohat, and also of Murdan, where three soldiers were 
attacked, the stations occupied by the Punjab Erontier Porce altogether escaped. 
143. The general results of the epidemic as it affected the Punjab, 
statement showing the com- the fifth group of stations, which has just been 

pnrative prevalence of cholera considered in detail, wiU appear from the fol- 
In the districts and stations , • . 11 

of the Funjab during 1889. lowmg table 

SMemeut Hhowhuj the comparative prevatmice of Cholera in the Dldriclt and Stations of the Punjab 

duviiiif J 86!) 


STATIONS. 


Uohtnck 

lliKDiir 

Sirmi 

Koriml 

UtuUilla 

„ Uiing at J hugger 
T.oo(liaim 
I'liilluur 
Julluiiitar 
Feroiicpor** 

(Imritsur 
Meenn Mecr 
Lahore 

„ Vumale Jnil ... 
.. Fort 
Seiilkotc 
OoorduHpore 
Ooojrauwalluh 
Ooojnit 
Shuiipoor 

.Tht'lnm . . 

Moutgomery 

MoulUui 

Jh\ing 

Urm Ouzee Khnn ... 

Dern Isuinil Klmii ... 

Attuck 

Kohiit 

Uuuiioo 

Knwtil Pindce 

L'niniihellpore 

Tiillugniige 

NowKlicni 

Piwliuwiir 

Outposts of Peshnwur 
Troops oil mitruh, PuU' 
.jul) 

Murdan 

AhUAtidind 

UnjiiniMiTi' 

Bhawulpore 


Bvhofbaii 

WoME/t, 

Tkoofh, Mbit, 

ANli I'MlLTlKklK. 

KaTIVS XJtOOPB. 

PiUttoHxxe. 

GliNBHAk JPOPIrLATlOir. 




ja 



id 





t 

■& 



s 








Ui 

Si 

in 

1 

«a 

1 

m 

V 

i 

1 

•S 

g 

S 

I 

1 

ts 

.8 

1 

1 

1 

h 

t 

Cm 

© 

o 

S' 

•s 

0 

1 


<M 

0 

1 

(m 

0 

g 

< 

c 

$6 




0 

s< 

•4 

d 

d 

•A 

& 

1 







214 



536,005 

46 

0-08 







260 



484,681 

301 

0-62 







315 

1 


210,706 

72 

034 







145 



610,927 

30 

OHIO 

1,67« 



613 

1 


660 



1,008,962 

48 

(K)5 







312 









87 



225 



683,4.15 

io 

0*03 




83 

1 



... 




f 

1.022 

2 

2 

476 

I 


.397 



, 788.020 

0 

•koi 

1,1 kl 

1 

1 

501 

1 


428 



,633,416 

20 

0-04 

I2.'i 

0 

7 

149 



583 

7 

6 

832,760 

SftIH 

4-33 

1,2(>8 



1,260 



2.080 



776,661 

297 

0-38 


_ 


T- 



145 

2 

2 




84 












l.tlO 



1,002 



374 



994,468 

ii] 

o-os 

. . . 





321 



906,126 

155 

0-17 







406 



650,676 

89 

0-16 







314 



616,847 

61 

010 






... 

367 

... 


368,706 

1 





1,600 



358 



500,988 

7 

001 






627 

_ 


850,437 

' 16 

0-04 

1,123 

1 


046 



751 



450,780 

2 





oAa 



844 

... 


348,027 

1 





1,501 



368 



305,003 

2 

0-01 

00 

1 

1 

1,657 



327 

... 


380,533 

2 

0-01 

17!) 


_ 

171 












2.305 

190 

136 

144 

.1 

1 

140,209 

608 

3-62 




1.688 

6 

5 

83 

••• 


287,617 

124 

0-48 

. 483 

•• 


1,138 



043 



690.&17 

13 

0-02 




622 









Clio 

c 

5 

1.042 


_ 







2,050 

377 

3U 

3,380 

179 

111 

411 

31 

is 

408.479 

2,985 

5-99 





2 

1 











1 

1 









... 

867 

3 

1 




... .. 

... 





1,421 






...... 


_ 




405 












103 










144. Kegarding cholera in the Caubul country very little is known. On 
Very littio is known of the the 11th November 1869 it was reported that 
cholera in OaubuL «< cholera and fever had largely spread in Jellalabad 

and the neighbouring villages. A dAk runner, who brought the d&k of the 2l8t 
October last from Pcshawur, diedatPuttehabad; his bag was brought to Caubul 
with the d£lk of the 24th idem by other runners.” On the 15th November it 
is stated that ” cholera is slightly decreasing in Jellalabad.” .In a subsequent 
report, dated the 23rd November, it is mentioned that ‘.‘cholera appeared at 
.Jellalabad and spread to the surrounding country as far as Puttehabad, Bala- 
bagh, Numlah, and Gundamuk, and after lasting for about a month and a half 
has entirely disappeared, except in Koonur, where cases occasionally occur.” 
Beyond these incidental notices, which have been collected from the records of 
the Poreign Office, nothing is known regarding the appearance of the disease 
in Caubul. 
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145. The immunity from cholera, which the hill stations fjenerally enjoyed, 
Kemarkable immunity of w very remarkable. Including those where Native 
the hiu Btatiomi generaUy. soldiers are located, there were 18 different places 
on the hills where troops wore stationed during the time the disease prevailed 
in the plains, and in only two of these did any ease occur. The two exceptions 
were Shillong, whore sepoys and prisoners both were attacked, and Subathoo, 
where the 41st Regiment suffered more severely. No particulars have been 
received regai'ding the few cases at Shillong. The outbreak at Subathoo 
requires notice. 


146. The first case among the soldiers there was reported on the 6th 

August. A native servant in the employment of 
® * ' a resident in cantonments had died of the disease 


the day previous, and it’is worthy of notice that one of the children, of whom 
this servant had charge, was afterwards attacked and died on the 12th 
August. Excepting these two cases, the non-military population of tlu^ 
cantonment and of the bazaars, both European and Native, entirely escaped. 
It was rumoured that the disease had boon introduced into the station by the 
native servant of an Officer on his way to Simla, who was attacked at 
Subathoo en route, and afterwards died at Simla. , But although the fact of this 
servant’s death at SimlR is beyond doubt, and although it is also clearly 
established tlmt ho died of cholera, and moreover although there is ground to 
believe that on the night of his stay in the Subathoo bazaar ho was suffering 
from choleraic purging, there is no evidence that the cases which afterwards 
occurred had any connection with this man’s illness. The sanitary condition 
o^ the station was reported to be good, the water wholesome, and not liable to 
contamination. •After 17 cases had occurred, the regiment was moved on the 
1st and 3rd Sejftom^ber into camp in two detachments, one occupying ground 
on the Banaloghi ridge opposite to Subathoo, and the other at Solon. Among 
the iftrst of these, three cases occurred after leaving cantonments; they then 
moved to a higher part of the ridge, and the disease ceased. The other party 
had one case and only one in camp. The medical officer is doubtful how far the 
cheeking of the epidemic was duo to these movements. Altogether there were 
28 cases and 19 deaths; out of these 6 were attacked in the cantonment hospital. 


147. The remarkable immunity from cholera, which the hill stations 
Statement ehowtog the re- enjoyed, is strikingly shown in the annexed state- 


markable Immunity of the ment. It is to be observed that Subathoo, the only 
hiU Btationa. which the European soldiers were attacked, 

is of lower elevation thjin any of the others. 


Statement ehoaing the remarka/de irnmnnity from Cholera of the Hill Stations in, the Bengal 

Bresulency during 1869. . * 


Shilloiig 

Dnrjeoliiig Depot .. ... 

UaTjeoliog ... .. j 

Almomh 

Raneekhct Rood ... 

MyneeTel 

Laudoar 

Cliuckrata Road ... 

Subathoo ... ... 

Dugehai 

KnaeowUi! ... «... 

Simla ... ... I 

.Tutogh ... ... J 

Kaugra ... ... 

Dhitrmialu ... ... _ .. 

Itoad-inaking Detachment, Dalhonaio Hilla 
Morreo DopOt 

Koad-uinking Detachment, Murree Hilla .. 
Biikloh 
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148. In concluding this portion of the report, it will be advisable to 
_ , * , append a general statement showing the admissions 

1B» men' deaths from cholera among British soldiers 

women and ohiidren, imd throughout the Bengal Presidency, distinguishing 
^rS2g to“provinoM!^*^‘’“ the cases among men, women and children, and 

at the same time to give the number of deaths from 
cholera registered among the general population, the districts being arranged 
not according to the distribution of tlm disease, but according to the local 
Government or Administration to which they belong. 
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Statement thowing the htal aimmione and death) from cholera among European troop), men 
women, and chUdren, at each ttation vf the Bengal Preiidencg during the gear 18B9.' ’ 
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1C«B. Womuu. Children. Tot4L, 


i \ i i 
I I I £ 


Chituramh I)ei>At 


Invalid 4 VoittiiteenQn the oiarob | hi I 


183 1» I SO in I 4 4 
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IM { 800 I SIO I M18 


§ J I Uoradabiul 
csrt I Koorkee 


Jubbttlpore . 


tIiRl)al1n ... 
Jnllnnder ... 
Kemitepore ... 
MocilUn 

T>era lemidl Khen 
Benlkote (10 monUu) 
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Meean Moor... 
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I Dujeellnt BepAi (S monihf) 
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Ranipra 

I Dhormealla (7 noBthi) 

‘ Boad<maklM Botachment, Dal' 
I honide Htiia (ft montha) 

I Mama Depot and fhintly camp (8 
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14S 1,028 

188 1.14ft 
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810 ],».<» 
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8 170 

94 000 , 
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188 
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807 86 
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10 
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Boad-maktMC Betaohmmt, Hume 
HUla (7 moaUiB} 

HaaaraHiUa 


1 1 
18 12 


Trof»pa mareUnff Panjab 
KeernKa. Ao.. marchioa Punjab ... 
Troope on the march in lieogal 
and N* W. P. 



OtavD Ttfvat 
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StatemeHt ihoKtag the nvmher of death» from chotero in ike Province of Oi/iik from January to Decemker 
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Deatkt from cholera in each District of the North. Western Provinces during each month of 1869. 
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Death, from cholera in each District cf the Ponjai Dning each month of 18C9. 
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CIlAPTim IT. 


EXAMINATION OP SOME IMPORTANT UUKSTIONS OONNECrEl) Wl'l’ll TIIK 

HISTORY OP THE EPIDEMIC. 


149. The chief facts connected with flie outbreak have now been narrated 
The information regarding so far as tlioy Juivo been ascertained. lulbniia- 

the epidemic ifl imperfect. , tion reii;ardin" epidemics in India is still v<!ry im¬ 
perfect, especially sis foncerns the gont'rsil po])ulation, hut tht^ elforts wliie.h sire 
heinif made to elfect a more accurate re<?istrsition of deaths have alresidy done 
something to advance our acquaintance vvitli the extent and |)rogress of disease 
among the people, and these records from year to year will become more 
trustworthy atid valuable. Even as regards the ajipearamjc of chohmi in 
military cantonments and jails, where all the facts can b(‘ collectinl with much 
less dilTiculty, there arc msiny points on which lAoro strict isivestigation is r(>- 
quired than hsis hitherto bee,n usual, and it is very lu'cesssiry tluit the results 
should be (jarefully rotjorded on a uniform system. I t was ivith a view to 
such a collection of evidence that the questions regarding tlie (epidemic as it 
alTcctcd the different sections of the community were issued. 'J'he instruc¬ 
tions which have been drawn up by the War Oilice Sanitary Commission in 
order to attain tl^e same object bail not then rcairhed me. ^ 

150. In''Considering the history of the ejiidomic of 18(59 and the facts 
Important quoHtionB to ba councctiid with it, the questions naturally arise 

diaousBod. —Have they in any way added to our knowledge of 

the disease? Do they throw any light on the manner in which it originates, 
or the moans by which it spreads ? Do (hey show what measures are • best 
adajitcHl to prevent its appearance in any community, or what steps are best 
(salculatod to arrest its progress when it has actually aiqicarcd ? Un mendy 
theoretical enquiries I shall not enter. As regards the origin of cholera, it 
must bo coulbssed that the experience of another outbreak lias added little, if 
anything, to our knowledge of the subject; but there arc many practical ques¬ 
tions connected with the events of 1869 vvhieli may he diseussoil with advan¬ 
tage, both as regards the evidence which they afford on these important subjects, 
and also as regards the'mode in which such enquiries should in future he con¬ 
ducted, so that they may be more full and complete. 


151. Among these questions we may iirst consider whether there is any 

cvitlenee to show that the cholera of the past year 
tbit Xlera wM°°proad"ovw ^as spread over the country by means of hulnan 
the country by human inter- intercourse. On this point many tacts have been 
course. narrated in the tirst section, and it must he admitted 

that, as a whole, they arc very miudi at variance with such an idea. Erom nearly 
every cantonment and from every regiment which was stationed in it, a-, well as 
from nearly every jail, the statement is made with a sameness which is almost 
monotonous, that no coraraiuvii^ation, either direct or indirect, could ho traced 
between the jierson first attacked and any previous case of the disease. The 
evidence is by no means perfect, nor is it of sucri a nature as would justify the 
conclusion that the cliolera was not spread by human intercourse. Such as 
it is, however, it would favor the opinion that the disease was not disseminated 
by such means. 

152. Any evidence adverse to such an opinion must, in the main, he of 

, a negative character. No communicalion could he 

The ovldenoo against im- traced, but this does not by any moans prove that 
Fy * sucli had not taken place. The facilities for com¬ 

munication even in the case of a jail, where quar¬ 
antine measures arc in force, are very great, and persons atrected with cholera 
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j»iay ('iisily have had iiidiro(tt intercourse witli a previous case*, and yet tlu; tm^t 
may be aItoj?ether unknown. The diflicultics of such an investigation are 
very gr(!at and it is open to many sources of error, but no pains sliould be 
spurc'd in endeavouring to sift ail the (urcumstances connected with the appear- 
ama? of the iirst (?ases. On this point tlie great object should be to accumulate 
facts tested with as great earr* as possible. 

loO. In a few eases the medical officers have expi’esscd their opinions 

that tlu! disease had been imported into the com- 
Tho facts adduced in sup- munity.under their care, but the grounds on which 
port of the theory of human guch an opinion is based in some instances are not 
by whiSa mo diseasofs Spread given at all, at others they arc stated very impor- 
are very few. lectly, while in others again they are evidently in¬ 

sufficient to aecsount for what occurred. In some 
instances, sueli as the escape of tlie Allahabad Central Prison, concurrent with 
a rigid system of quarantine, thcn’ci is luigative evidence to favor the idea that the 
disease is spread from man to man ; hut, taken as a whole, the facts which can 
ho gathered from the general history of the epidemic in support of the tlu*ory 
of imman int(;reoiirs(; as the njeans by which cliolera covers the country arc? 
very tew, and wanting in tliat precision which is so essential before tluiy can 
lie aee(;pted in the way of evidimee. 


lo t. It is very desirable that all staUwents hcaidng on this most important 

))oinl should he carefully sifted on the spot without 
The statemonts regarding dohiv, atul that the Avhole question of importation 
invWigatod at the time. should bo strictly investigated whenoA'er any ease 

• oeeui-s. Put, in order that tlds .investigation 

may he satisfactory, it must embrace several jioints Avliitih are apt to be lost 
sight of. When cholera appears to li.ive been duo to importation, it is essential 
that all the didails regarding the eireumstauces shoidd be most fully stated, the 
name of the person by whom it would ajipear to have been brought, with 
iiiiiiiile iiartieulars regarding the place from whiidi he has come, the history of 
tlu' disease in that locality, the mode of tvavidling, the time occupied on the 
journey, and the period after its termination at which he was attacked. Nor 
is it sufficient to show that an individual after coming from an affected 


lo(!ality was seized Avith the disease. It is necessary, in order to prove imjiorta- 
tion, thatit sliould he shown first that, proA'ious to his arrival, no case had 
o<’(!iu’red in the locality or neighbourhood to which he has come, and also, in the 


second place, that some connection existed betAA'ecri yds imported ease and 
thos(' whieh suhseqiioiitly occurred. These are points whicli are often not 


enquiri'd into, aiicLit hs assumed that, because the ejiidemie hccaino evident 
after the sidzurc of a person avIio had come from a jdacc where the disease was 
prevalent, the evidence of importation i.s complete. If there is rt'ason to 
suppose that the importation has taken place by means of morehaudise or in any 
other indirect channel, the facts must be examined and tested in similar detail. 


155. The difficulties Avhieli must be overcome in attempting such a 

thorough investigation are doubtless great, but un- 

.“orS“'SmiLSS‘of ;i“y 

them are very great, results can be attained. The occurrence of a case 

of cliolera in a city, or bazaar is often concealed; 
the friends of the person are afraid of interference, and deny that any one in 
their house has suffered from the disease. Difficulties in this way arise from 
the unwillingiics.s of those vvlio are more immediately concerned to aid in tho 
tmquiiy, but there arc other difficulties which have their origin in tho apparent 
desire of native officials to collect evidence which will suit the views of 
their superiors. On this account any data collected by tlie Police must be 
thoroughly examined before they arc regarded as facts, and it is of the greatest 
importance that tlioir minds should bo disabused of the idea that evidence on 
one side of the question will be more acceptable than cAudence on the other. 
Preconceived theories must be entirely set aside, and an accurate record of 
fuels alone sought for. 
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156. There arc two theories ia particular which arc aj)t to iuterforc wilh 

such an impartial investigatifui. The first of these'. 

PreTOnoeiTod thoories MO is that cliolera is a eoiuinuuicahle cliseiase, that it 
of tho footo. ‘-^11 sprcud oiily tVoiu mail to man eather divcedly or 
imlii'uctly, and tliat, therefore, one case of clio'lcra 
must have boon derived from some previous case. Otiicrs a<,'ain ai'o inipi cssed 
with the belief that cholera is endemic within the limits Of the ])laee when^ 
they reside, and this is an ojunion M'hi(?h is not confined to the Lower l*rt)vin(u?s, 
but which has also been expressed by ohs(!rvers in all })arts of the country. 
In their view of the case the elements Ibi'the appeainnco of cholci*a are c\ (U' 
present, and only require favorinij circumstance's to hrins? them into action; 
it is not therefore ncqossary to search for any evidence of imi)ortation to 
account for the facts. Either of these vicuvs may be cori’cct, but if the history 
of any epidemic is to he fairly consid<u-cd, it is indispensable that both of tlieiii 
should, for the time at least, be entirely set aside. 

157. On the question of importation there is no more valuable evidence 

than the exact date on which tin* tirst eaK(^ oc'curn'd 


Importance of an accurate . , , . • , . 

record of the exact date on m each Jocality. On this point lulonnatiou was 

which the first case in each particulai’ly dcsirc'd, .and 1 proposed with all tln'si^ 

facts before me to show tlic (listrilintiou of tln^ 


locality occurred. 


epidemic according to the time at whi<'h dilfcrent parts of tin' country were 
attacked. Eut it is evident that no diita on this head could he t>f any use; 
unlijss all sections of the community ivern included, and tho evidence to he 
u1^;aiucd regarding the general population is still too in.accurate for tlie 
purpose. I shall,not, therefore, attempt to frame any chi'onplogical Jiistory of 
the epidemic ;*lMit the facts, so far as tliey ctin he accepted, go to show that very 
wide ti'acts of count ry were covered with tho disease at or aliont the samci time, 
and that it appeared almost simultanijously at various aud distant points of the 
same arwi. 

158. Nor is any satisfactory cviflcnee ill favor of the eominunieahility of 

„ • .. cholera to be obtained from the exiiorience of the 

municability is to be obtained attendants on tlie sick during the epidi'mic. In 

from the number of attacks some instances, as at I’eshawnr, tho number of those 
among tho attendants on tho , x. i i -i ii i x • 

Biok. 'V'ho were attacked Avas cousideralne, but in other 

places all of them eseapial. There is no uniformit y 

in the results. At some stations, such as at Morar, commuiiie.ahiiity afipcars 

t(» account for a seipu'iiee of several eases following close one on aiiotlu'r, lint 

the inirnuitity w hich aftendants on cholera patients preserved at tlie sami! 

station lolls strongly in jin opposite diri'ction. Here, again, aU that can Ix^ done 

for tho present is cand'ully l-o note the I'aets, to show how many ditlereiit 

jici-sons came in inunodiati? contact with the sick in the eapainty of friends or 

of sei’A'anis; how many ol‘ these w'ere attacked, and what profiortion lln; ratio 

of attacks among them bore to that among those who Avere not so emjiloyed. 

The particulars regarding each ease should also he very carefully examined, 

the degree of cx]>OHnre, tho length of lime after expo.suro at which tlie disease 

showed'itself, and all other details likely to exercise any influoneoin the matter. 

159. Having considered the general question of imjiortatioii in the light 

of the facts of 1869, the next important jioint 
Was the spread of the epi- AA'hich dese.rves consideration is—how* far is there 
with cholera discharges r any evideiiee to show that the Sfiread ol the disease 

w'UH caused hv drinking wati'r whiidi had hoeu 
jiollutcd wdth cholem disithargcs ? Hero again t here is much information W'hich 
is imperfect, and there arc many points wbieh require further elueid.ation. In 
the case of several of the plaei's which snilered most seterely from the 
epidemic, the spread of cholera at first siglit w'ould be easily explained on tho 
assumption that the ’water-supply, Avhieh is notoriously open to jiollution, had 
beim contaminated with some specific ])oison deriA'ed from the discharges of a 
pm’sou sufiering from the disease. 'J’liis remark applies jiartieularly to Umrit- 
sur, Peshawur, and Kohat, wdiere the outburst was most viohmt, and where tho 
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water-supply at the .same time is most open to objection. The question is of 
so much iinportanee that it will bo necessary to exaininc? the tacts connected 
with the spread of the disease in each of these places somewhat in detail. 

IGO. At Uraritsur the people draw their water from wells. Eegarding 

them the special committee which was assembled 
l>y thc Govommont of the Punjab to report on the 
i§y cholera discharges as the epidcmh;, as it affected this city, has declared that 
which the disease yjpy Qjjjy universally contaminated with 

‘ dangerous matter to a greater or less degree, but 

that the springs themselves into which new wells might he sunk are impure 
and unfit for drinking. Tlicre would be nothing improbable in supjiosing that 
a person coming to Umritsur from an infected locality had been soiiscd witli 
cholera, and that some of the discharges, either by means of soiled clothes, or 
in some of the many other ways wdiich are consequent on the ordinary habits 
of the people, may have found access to a well. Put docs the history of the 
epidemic accord with such an explanation ? A few doubtful cases had been 
registered in Umritsur during April and May, hut it was not, as already stated, 
until the 27th of that month that the Civil Surgeon was satisfied that gmiuine 
cholera existed in the city. On that day he found three jieople suffering from 
the disease in the quarter known as Kurni Sing’s Kuttra. Put there is no 
evidence to show that its further progress was confined, or even chiefly limited, 
to the inhabitants of this or any other jiarticular quarter, or to pi^rsons drawing 
their drinking water from any particular well; on the contrary, the special 
commitlct^ states, as the result of their investigations, that during June cholera 
diminish(?d in the Kurm Sing’s Kuttra; that during that monyi it ivas confiniMl 
to no particular quarter of tlio town, but that isolated cases •occurred in all 
directions. 


101. The experience of the prisoners at Umritsur during this epidemic 
. affords very valuable data. I'he jail, as already 
soners Umritsur rather stated, is within the city walls, afid the external 
favors the opposite oonolu- circumstances, as regards site, drainage, &e.,* an; 
“ ■ thus practically the same. Put as regards the 

water-supjily there was an important difforouee. It w'as drawn from a well 


within the jail; it was reported to he of good quality, and the Civil Sui’geou is 
of opinion that it could not have been contaminated hy any cholera diseliarges. 
Put to make sure, as far as possible, that any danger arising from this quarter 
might be obviated, all the drinking water W'as boiled and filtered before being 
used; and yet seven cases of cholera occurred among’thc jirisoners, of which 
six wei’e fatal. Compaiung the deaths in the jail from this cause with those 
which were reported in the city, they show a ratio of 10 compariMl with 22 per 
1,000. Had the poison lieen conveyed through the drinking watei’, a much 
more marked difference might have been anticipated. It might have been ex¬ 


pected that the jail vi'ould have altogether esoaped. The prisoners were widl 
fed, well housed, and well clad, and the gimeral sanitary condition within the 
walls is much more favorable than what exists in the town geiicmlly. 


102. The eireumstanc(‘s of Peshawur as regards watisr-supply are pocu- 

The facts of tho Peshawur hivorable for tho s])rcad of any epidemic 

opidemio tend in tho same which can be diffused by such a medium. The 
diroouon. chief source from which tliat used for drinking 

is derived is an opim cutting from the Para river which flows through the 
cantonment, skirting close to latriru's, and subject to every form of jJollution, 
as already dcsorihed. Cholera discharges might find their way into such a 
channel witJi tlie greatest facility, but there is no evidomse to show that tho 
introduction of any such matter, howx'ver iKissihlc and eveu prolMihlo, was the 
means of disseminating tho disease. The Native troops all drank from this 
stream; they pnder this water to tliat of tho wells, and yel they did not suffer 
to the sarnie extent as the Artillery or the 101th Ilegimont, whose supply was 
carefully taken from Maidceson’s well, as the pui-est source from which it 
could be obtained. Tho OOtli Ilegimont drank of the stream water, and they 
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certainly snftbred more than any other Burnpoan He|;im(!nt at tin* staiion. Idh 
they sniBFerod in proportion to their strength almost in th<^ same (|(Mij(.e 
the wing of the 104th Kegiraent, which remaituvl hchiuil in the valley and 
which drank from the M'fll. In the IJGUi llcgiincnt the attacks avciv in tlic 
mtio of 245‘35, and in the wing of the lOtth 2't4'G0 jier 1,000, the advanta<.’i' 
being very slightly with the 3(5th. In regard to deaths the ning nf tin- 
104th suffered most, for the mortality was 151-07 per 1,000, as eomjian'd Aviili 
143-78 in the SOth. Those figures do not favor the supposition that the water 
of the stream from which the 30th drank contained the sjM'cifie poison of tlie 
disease. (Ireat part of the cases in hofeli these bodies moreover oeeurred 
when in camp, aw^ay from their ordinary source of ivatcr-supply, and sciiarated 
from each other by a number of miles. 

163. The water-supply at Kohat appears to be of very much the same 

charaet-<‘r as it is at Teshawur. Naturally of good 

donL^faay^fchc^ntemfni: !l«‘'vHty, it runs along an open drain or ami 

tion. IS very Jiable to pick up all forms of unpnrity in 

its course. The two facts are indispntalde—-that 
the drinking water is most impun^, and that the troops at K<diat siidered from 
cholera to an extent w-hieh is extremely ran*•among Native .soldim-s. But 
there is no evidence to show^ tJiat the water was the (raii.si* of the disease, niiicli 
less tliat the dangerous element which it dilfusod had been derived from 
cholera evacuations. 

164. At Umritsur, IVshawnr, and Ivoliat ciroiimslanci's at first siglil 

• favmr the idea, of the water-poisoning theory, Imt 

Nor is there ill the general the general Iiislorv of the epidemic presi'iiis verv 

the country. * hnv other lads whicli can licar sii<-li a construction. 

Ill the case of tin* Police at Ilazarei'haiigh and in 
the jail at Patna, as already detailed, the iiislory of the allack pointed to its 
eomieetion with th('use of inipiin* water, but there tvas no (‘vidence that the 
impurity which ap])arently proved so dchderious in its action was the ])rodiict 
of any previous case of choh'i-a. The gi'iicral history of tin* c])idcinic o\(*i- thi* 
<*ountry, and the details of what occurred at siieh stations as Allahabad, 
Imeknow, and Morar, in all (d’ which the troops lost heavily from elmlera, is 
opposed to sueh an idea. Jn every one of those stations the water is derived 
from W'ells, it is rejiortcd to have been of good (pialiiy, and to have been eare- 
fully defended from pollution. In none of th<-in were tlio persons who drank 
from any pavt'itailar well specially liable to attack, and it is hardly coiieoivabli* 
that tlie many wells wlfieh exist in tlie.si? canlonnu'nts should all liave been 
subjected at or about the .same time to the admi.vtiirc of a s])ecial juiison 
resulting from the accidental a(*cess of liholera cvacu.-dioiis. 

Although such an accident is cxti-onicly- iin]m)l)ablc, It must li.' 

admitted that i-ven wells in their present un[H-o- 
tected state are cxtii'iiiely liable to receive itnpti- 
rilies wbicli may conu! from many din'et-eii! 
(puu’ters. Tlieir ojien intmtlis allow organic ]»arti- 
elcs to bo blown into them, and the way in wliieb the water-eanVrs still 
continue to divw from them by standing over them and allowing any siir]ilus t<i 
fall hack again over th<*ir feet, is another great soure*.* of danger. In consider¬ 
ing the question of any specific germ being intnuliiccd iiilo the water and 
thereby spreading ilu* disease, this extreme Jial)ility to ]»f>Iliition, wbieli all 
souree.s of w-ater-supply in this eountry are suhjc'ct to, mn.st he taken into 
account. The mode of di.stribution is al.so anollier .soiircre of dimger. The 
hhecxlee lias generally but one skin for eonv<*ying water, and in this 
lie may fill at one time what is used for drinking, and at anotl er what 
is employed for bathing or other purpo.scs, and which may liave been taken 
from less carefully* guarded sources; and in this way the better water 
may bo rendered impure by having Ixm'U conveyed in .-i skin which has 
been contaminated with other water, and wdiieh no doubt always con- 
tains a certain amount of residuum from the previous load. Arguing on 


■s 

165. 


Tho unprotoctod state of tbo 
wellB extremely apt to allow 
impurities to enter them. 
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tliis fact, it may be supposed that at Peshawar, although the Artillery a.nd 
lOtth llegimont draak water from Mackeson’s u <;ll, it was brought in skins 
which had doubtless been filled from the neighbouring stream in order to 
supply water for bathing and washing, and that, tliercforc, no pure water could 
ever bo obtained from them. This source of fallacy must be admitted, but 
it docs not affect the genend results already mentioned. 

106, The foregoing remarks are not intended to apply to the general 

(ju(rstioa of the connection between an impure 
water-supply and the prevalence of cholera, but 
lera by moans of wator said only tcr tile connection between the drinking ot 
of tho m^aao poison polluted by discharges from a case of cholera, 

and thereby containing, as some believe, a specific 
poison or germ, and the subseiiucnt dissemination of the disease. Of the value 
of a pure water-suiiply as one of the most important conditions required to 
preserve any community from cholera and from disease generally there can be 
no question, and on this subject 1 shall have more to say in the concluding 
section of this report, 

]G7. In any future epidemic special care should bo taken to obtain as 
^ nfuch information regarding the clfect of the water- 

required as to the effects of Supply as can be collected. Tlie apparent sources 
water-supply drawn from of (laiigor should be noted, as far as they can bi; 
dittorent sources. estimated, by the situation of any well or stream, 

with the nature of ibe surroundings, and the amount of organic matter should 
1)0 determined at the time by a rough analysis. The number of people supjilyxl 
from (Mch distinct source should be ascertained, and a record kept of the 
number using each snjiply who wore attacked. The water Indiovoil to be the 
juivcst ought, of course,tube selected for use, but wdicrc the cpiality of difflTcnt 
wells appears to be equal, it is possible that tlie statistics of a cholera ciiidemic 
may afford valuable information for future guidance. 

168. In eonnc(;tion with the water-snpj)ly, the general sanitary condition 

o«ii ‘’U’’ Kiilitaiy cantonments naturally'claims con- 

Much still remains to do .. \ ^ N.i.i.i. 

doQO to improve the sanitary SUUirtllJOll, aud licro it niust UB admitted that 

condition of Military can- although miicb lias been effected, espceially of late 

years, much still remains to bn done. In many of 
them the drainage is veiy imperfect; yet there is no improvement which is 
likely to ])rove of more essential hmiefit in India, as thorough drainage not only 
of the itantonnicnt itself, hut also of the surrounding country. Ihirraeks have 
l)i!en erected uhieh will bear favorable comparison With any such buildings 
in the world, hut ivithout tliorough drainage these alone ’can produce but 
little results in diminishing the ratios of sickness and mortality among the 
troops. 

169. Iniimatt'ly associated wntli the sanitary condition of the eantou- 

ThepoaiUonof cantonments I'l’cmselves is the state of the bazaars which 

near largo cities presents a Jic Within them Or Oil their outskirts, and of the 

fanilfarJ^Srovemont.'^^^ troqiiently exist close beside 

thorn. Although ill some parts of the country these 
show considerable improveuiont, compared with what they were in former days, 
they still abound in the greatest defects, and their very existence presents the 
most formidable obstacle to placing the sanitary condition of our stations on a 
satisfactory footing, b’or political and strategical reasons, our cantonments 
have generally been placed in the immediate ueiglibourhood of large cities, 
so close that the men liave easy access to them, and are therefore sub¬ 
jected to sources of disease which might otherwise have been avoid<«l. It is 
quite clear that in many instunees the improvement of the cantonment alone 
is altogether insuffioient; the city also must share in any such scheme, or the 
evil will ho but half met, and yet the difficulties of providing for the w^ter- 
snpply, conservancy, and the many other sanitaiy wants of a largo citv are very 
great. In many cantonments a still more formidable evil has been allowed to 
tuisc. Under the name of bazaars, towns of considerable size have grown up 
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within the limits of cantonments, and the supervision of those adds very 
"Tcatly to the difficulty of the sanitaiy administration of the cantonnicut itself. 
Such evils will be prevented for the future, but their existence in not a few 
.stations appeal’s to be almost beyond remedy. 

170. So far W'c have been occupied with a discu.ssion of the circumstances 


^ ^ . connected with the spread of clioh’ra : the next 
ProvontivemeoHuroBadopted. importance conemms the measures 

which were adopl.ed to check its proj^rcss. It has been mentioned that, (piaran- 
tino w’as attempted at one or two cantonments. Meean Meer, wlicre it. ivas 
merely nominal, escajied; Kobat and HunnoO, w’here local cirenmst ances enabled 
the authorities to enforce strln"cnt measures of this n-dture, wen^botb attacked. 


These facts do not aflbrd.a basis for any satisfactory conclusions. Both with 
regard to the effect of such attempted isolation and of the earoful disinfection 
and safe disposal of evaiJuations which .seem to liave been gctuM’ally })ra<!tised, 
there is no evidence to show that any results can he properly attiihuted to 
them. On these points nothing further need he .said, hut the great question of 
vacating infected Imildings, and of moving into camp as a means of cheeking 
the disease, rcijiiircs careful (;ousidcra.tion. 


171. In the first section of this re]>ort, vor^' many instances have Ix’cn 

given in w'hicli the mo.st luvorahh' testimony has 
The olTeot of moving into Ijcoii horm^ to the henelicial cfiects of the imme- 
Hpo^ifof.^^**^ ^ ^ »vora y cvaeuatioii of atrectc’d buildings and of 

moving into camp; and tliis testimony has not been 
coaftned to the case of European troojis only, hut (extends also to Native soldiers 


and prisoners. Some instances have been cited in which no movement was 
made, and yet’tho di.«i^ase ceasi'd after a few cases ; othiirs again are given in 
w’hii.’h, although favorable results followed the change, it could not lx; said that 


they stood in the ri’latiou of cause and effect. I’akcn generally, Jiowcvcr, tlicpi* 
can he no question that the opinion of ohs(?rvors during the late epidemic was 
decidedly favorable to movement. 


172. In some cantonments, however, or in the case of some particular 

llegiment quartered in that eantonment, the re- 


Groat loss of the 68 th Bogi- 
mout at AUahabad in spite of 
movement. 


suits have h(!en very unsatisfactory. In this cate¬ 
gory may he included theoBth Ih'girnent at Allaha¬ 
bad, theC2ud.’tt Liieknow’, the l-7Ui at Sangor, atid 


the gan’isons of Pcshawur and Kohat. It tvill be advisable to consider hrietly 
what occurred in each of these unfavorable instances. The hSth Begiment was 


particularly unfortunate. 'J’he first case al)p(^ar(^d among tlnmi .so early as f.lm 
22nd of Eehruary; a month afterwards the opidemie eonnnenctsi, and, exetrpling 
the lull wdiieh occurred in the end of June and earlier pari of July, it eoti- 


tiimod till tlui middle of August. During all this tim(! the Regiment siiliered with 
more or less seveiity. Aliens was never the same? violent outliurst of the diseme 
which was seen at i’eshawur, orev«!ii at Lucknow, hut during about five months 
cases wciv- constantly occurring, and the total loss from cholera aloiui, iueluding 
men, women, and children, was very great. Yet in reply t,o the question, 
whether, in his opinion, moving from the infected Imihliiig had any intluence 
in cheifking tlu’ disease, the medical (*Hicer replies without any qualilication 
that “ in all inovcs the disease was eluHikedon return to barracks it soon 
reappeared. The severe loss of the llegiment is to he aUrihuted, not to the 
failure of moving into camp as a nu’ans of arresting the epidemic, but to llic 
fact that the disease so long and so persistently clung to the c^antonment. 


373. The portion of the (52nd Regiment which movcid into camp siilfered 

severely. The hurls arc?, thus stated by the medical 
Also of the e2nd Begiment oHicer—“(In Ihc l.st Augu.st the B. Company 
at Lucknow. marched to the Alumhaugh, distance four 

miles. On the 4th August the B. Coraj)any and the occujraiits of No. (5 married 
quartoi’s; no cases occumrd on the day of thoir going into camp. Subsotjuently 
one admission on the 2nd and nine on the 3rd—seven proved fatal. On the 4th 
ei'-ht admitted, five died; on the 6th three and tw’o deaths; on the (>th three and 




three (lied ; on the 7tli three and two died. On flie 9th moved to Shahpore, 
distancii eiijht miles, by elephants and doolies; one case admitted and (lied ; 
on the lll.h three admitted ; on the 28th one admitted and one died.” There 
were three (dremmstanees wiiich were very unfavorable to this Regiment. In 
the first phme they W(!re new'to the country, having landed in February, or 
only five months pnwions; secondly, they had a large proportion of young 
and d(5lieate I'ecruits; and thirdly, the movements were not made with 
suffieiemt jn-omptitude. In several cases buildings Averc not vacated until two, 
three, four and even five cases had occurred in them. The other movements 
at Lucknow, Avhich AV<!re made immediately the disease showed itself in any 
locality, wcm'c much more satisfactory. 


171. Of the l-7th Regiment at Saugor, only on^* detachment, 120 strong, 

A j moved into camt>, and in their case substjquent 

And of tho l'7th at Saugor. , 1. . ,n, i i ^ , 

events were very disastrous. The details have al- 

rc’ady Ix.Mjn given in the first chapter. Tins failure in tliis case, must be admitted, 

nor ean it he explained by any such circumstances as havij been adduced in the 


ease of tho (52nd. Tho ]-7th had been some yeai-s in the country, and the build¬ 
ing from which this detachment marched was evacuated after the second (sase 


occurred. Either tlic detaednuont, notwithstanding the early movement, had 
imbibed the disease bedore leaving tho eantonmeut, or perhai)s, instead of escap¬ 
ing the influence which Avas at work iii tlic building wdiiidi they had left, it 
may, as the Surgeon supposes, have encamped on a sj)ot in which this iiiflucnct! 
was as morbific or even more so.' 


17<J. The escape of the left wing of tins KHth Kcgiment to the Chqrat 

hill \vitl» only three cases of eholeiti has alivady 
The movetnonts of the Eu- been described. Tile troop.s wbieb remained in 
]^sha^r’^‘vanoy'*^wore Reshawiir were unfortunate, and tbe movements 
neraily unsuooessful. w'hieb were made witbin the valby were not at¬ 

tended wdth success. Eoth the 3(5th and the right. 
Aving of the Ktlth suffered very severtdy in e^irup, and in the Ratteries of 
Artillery the losses wore heavy in projiortion to the small number of men out 
of Avliieh tluy took place, 'fo whatever influence the diseas<; was due, it is 
remarkable that it should have culminated in nearly all the dilfeitmt bodies 
of troops, whether in the eautonments or in camps, and also among the Native 
population of the station on one and the same day, the 19tli Heptember. This 
is well seen in the annexed statement, from A\'liioli it also a))(K.‘ai*s that the day 
oil whi(di •the elioleni attackcMl the eautonments and oanijis and l»a'«iars with 
so mutdi viruleiu;e, it also aeijiiired increased power in*the (dty. 
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The returns of the city and bazaar show fatal cases only, and in order that 
these may represent the proportion of attacks on each day, and also allow of 
comparison with the number of oases occurringr among the troops, the deaths 
of one day are entered as representing attacks of the day previous. Thus on 
tlie 20th the returns show 79 deaths from cholera in the city and 42 in the 
cantonment bazaars. These are entered as the numbers attacked on the 19th, 
and in this way a more correct estimate may be formed of the relative preva¬ 
lence of the disease in the different communities. 

176. On a careful examination of the striking facts connected with the 
A general influence seemed outbreak at Poshawur, and with the remarkable 

to pervade the valley. escape of the loft wing of the 104th Regiment to 

the neighbouring hiU of Cherat, it is difficult to avoid the conclusion that 
one general influence pervaded the district, to whicii all persons within it 
were more or less subject. The natural configuration of the valley shut in 
ou nearly all sides by lulls would greatly favor the localization of any air¬ 
borne miasma, A daily register of the deaths from cholera occurring in 
the different villages would be a valuable addition to the evidence. These 
particulars ore not available, but a general stetemont which is given by 
Dr, Inco in his special rei)ort of the epidemic in Peshawur shows that the 
period of greatest prevalence of the disease in the different groups of villages 
corresponded in great measure with the very period when the disease was most 
,aevoro in the city and cantonments. It is very desirable that in any future 
epidemic the daily casualties in each village should be separately recorded. 

177. Regarding the movements which were made by the troops fat 
Particulars regarding the ^ohat and the results which appeared to be due 

movements at Eonat are want- to them, I regret that no information is available. 

The Native Regiments of which the garrison is 
composed, as has been already stated, suffered with unusual severity, and the 
changes must have been genersmy unsuccessful, I have been informed that in 
one Corps wliich moved up the stream, and which, therefore, came to a 
purer water-supply, the disease rapidly disappeared, but that in others which 
marched downwards the epidemic increased rather than diminished ; but on 
these and other points of great interest and importance no satisfactory data 
luive been obtained. 


178. At Morar the loss in European soldiers was very heavy, and yet the 
Success of the movements evidence is strongly and unmistakably in favor of 
at Morar, movement. The station is more or less encircled 

by hills, and in this respect somewhat resembles Poshat^r, except that at Morar 
the hills arc much lower, and the enclosed valley much smaller. The move¬ 
ments were chiefly made to the top of the ridge, and the situation of the camp 
on this high ground may perhaps explain, in some measure, the successful 
results. On seven difi'erent occasions detachments of the 103rd Regiment which 
had been attacked in cantonments marched into tents at this place (Bhun- 
dowlie) and were immediately free of any further cases. On four occasions 
detachments of the Artillery removed from infected buildings occupied either 
Bhundowdio or another spot on the height called Girgoun. On three of these 
the disease completely disappeared, and on the fourth only one case occurred. 


179. Removal from the locality in which cholera has shown itself, al- 
Moving into oamn, although though the best means yet known of checking its 

meauB of checking further progress, cannot bo regarded as a panacea 

the further spread of the diH- « ,, _ a _ • 3 

ease which is yet known, ia for the disease. A review of the experience of 

not a panacea. 1869 confirms the opinion which has long been 

entertained by competent observers as to the advantages of such a procedure, 
but in order to give it a full and complete trial, it is indispensable that the re¬ 
moval should be effected with the greatest promptitude. The instructions 
which have been issued with a view to accomplish tliis object will be considered 
in the third section. 


180. The fact on which this procedure is recommended is, that cholera attacks 
The principle on which the particular localities, such as barracks, or even 
procedure is based. individual rooms, and that the abandonment of these 
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localities is often attended with a cessation of tho disease. The benefits of removal 
can hardly he explained on the theory of contagion. It frequently happens that 
a detachment moving into camp suffers during the first day or two, the ca.se8 
being due apparently to the locality which has been left, and that then without 
any further movement it remains entirely free from any more attacks. This fact 
would seem to point rather to a localized influence from w'hich they have 
escaped than to the power of the disease to spread in any great degree from 
man to man. 

181. The facts which have been collected with regard to the influence 
A renardina the intemperate •habits in favoring attack are very 

efihots of intemparato aabite imperlcct and lead to no conclusion. Officers fn*- 
in favoring attack are imper- quently attiich a very ditterent meaning to the term 

‘ intemperate’ from that which is usually accepted, 
and apply it only to the cases of men who have been brought up for drunken¬ 
ness. It is a well known fact, however, that those who habitually exceed arc 
often those who never carry excess to the extent of intoxication. On such a 
matter moreover medical officers speak with a certain degree of reserve. From 
all these causes the difficulty of obtaining atscurate data on the subject is very 
great. In most cases it is stated either that it is impossible to discover, or that 
one or two of those who died were intemperate. At Morar it is stated that 
nine only of all the Euro|)can soldiers who were attacked were given to 
indulgence in liquor. “ Some of the most steady men died and drunkards 
escaped.” At Allahabad the medical officer of the 58th Begimeut gives it as 
his opinion that “ a vast majority of those attacked were of regular and 
temperate habits.” 

182. Tlte*rlata regarding tho age of those wdio died of cholera are definite 
The rosnlta according to age and distinct, but no conclusion can be drawn from 

show no uniformity. them, except that no one period of life seems to 

afford any more protection than another. Tho results during tho five years 
ending with 1867 were given in the report of the cholera epidemic of that 
year, and it was remarked with reference to them that “ all have suflered to 
nearly an equal extent.” The results of 18ti8 and 1869 are to much the 
same effect. In the latter year the ratio among men above 30 has been much 
higher than in those! under 20, but the reverse was the (!ase in 1868. The 
general facts on this head are shown in tljo annexed statement:— 

Statement showing the relation of age to nortalitg from. Cholera among British Soldiers in the 
Bengal^FresUleneg during the seven gears ] 8(i.3-]S(ii). 


y-n*. 


rnilcr 20. 

20-24 


30 nod upwardw. 

* 1863 to 1867, died per 1.0<lt> 


... 1 ■»•(« 1 

.'ilU 

4'fi(l 

450 

1868 ... 


... ' 4-26 

1-32 

1-41 

2-07 

1868 


...! 7-72 

t 1 

16-51 

14-60 

10-14 

--. 


-~r- 

■- .. 

. 



183. The effect of length of residence in India'as influencing the propor- 
« nf tion of attacks from cholera among any body of 

leugtli^pesidonM to India men is a question of much interest and of px5at 
informatton is still defective, practical importance. On this point precisj! inform¬ 
ation was called for from each Regiment, and a tabular statement has been 
received from many of them showing the number of men of certain terms of 
service in the country and the proportion of attacks among each, but a careful 
examination of these figures leads to no definite results. In some Corps 
the men who had lately arrived seem to sufl'er most, in others they appeared 
to be no more liable to attacks than those who bad been much longer in India. 
In some cases, as ii\ the 62nd Regiment at Lucknow and the wing of the 58th, 
which had previously been in tho hills, the w'ant of acclimatization appeanwi to 
expose the men to greater risk; but the question is one on which further 


• Tha dotttiU of «>«h of llnac ycure will Iw louuil ill tin’ .Vmiu.il Iteporl fur 18li7, piiK« 123. 
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observation is required, and it is very desirable that in any future epidemic 
careful statistics sliotxld be kept with regard to it. 

184. Among men the ratio of attacks from cholera throughout the Pre- 
ComparatiYo prevalence and “denoy equalled 25-7 per 1,000 ; among women 


fatality of the disease among 
men, women, and children. 


they were 26'1, and among children 25*0. The 
attacks were thus very equally distributed over the 
three dassos, but it is a remarkable fact, which Dr. Bryden has observed 
in examining the rolls, that of 63 children whose ages at the time of death 
were recorded, only one was under one year old. The deaths from the 
disease equalled 16’46 per 1,000 among men, 16‘38 among women, and 18’98 
among children. Among men 63 55 per cent, of all those who wore attacked 
died, among women 62‘77, and among children 76'06. As shown in the 
report for 1867 (page 126), the fatality of cholera among European soldiers 
between 1864 and 1867 had fluctuated between 60 and 75 per cent, of the 
cases treated. In 1868 the proportion was 65'52, and in 1869, as already stated, 
it has been 63’65. 


185. The statistics regarding officers are imperfect, and the attempt which 
Statistics regarding officers was made to obtain more complete data has been 
are imperfoot. unsuccessful. In every station there is a consider¬ 

able body of oflBcera belonging to the staff or to Native Kegimonts who are 
not entered in the returns. Of those several were attacked during the late 
epidemic. The immunity which officers have as a body preserved has been 
generally remarked. Tal^g those stations at which the men suflered most 
severely, the manner in which oflScers escaped is worthy of notice. At Mow 
out of 37 oflaeers belonging to the Artillery and 103rd Itegiment, there were 
two cases of cholera and one death. At Peshawur of 40 officem with the 36th 
and 104th, three suffered and one died. The returns of the Artillery at this 
station do not contain the required information. At Lucknow out of 88 
officers serving with European troops only one was attacked and one died. At 
Allahabad the officers, numbering 24, entirely escaped, although the men 
suffered so severely. It is a remarkable fact, and one which favors the views 
of those who believe in the communicability of cholera as the great agent by 
which it is spread, that of the six cases w'hich occurred at these four stations 
ilu-ee were medical officers, and all three died—Dr. Hale, of the 103rd Eegi- 
ment at Morar, Dr. Bell, of the 36th Regiment at Pissliawur, and Br. Dunn, 
of the 6th Lancers at Lucknow. 


186. As usual in epidemics of cholera, the Native soldiers suffered com- 
Bemorksbie immunity of Tjarativoly little from the ‘disease. A comparison 
Native troops as a body. between the two bodies at those stations whore the 

Europeans were attacked with the greatest virulence shows the following 
results. At Kohat, as has been already stated, the Native soldiers were attacked 
with unusual severity, but there is no European force at this station with which 
comparison can be made:— 


Aumittjed tk® 1,0UU or STUSMOrn. 



Euruptiitn Troop. 

Nativo Troop. 

Allalmbad 




133 

17 

Cawnpore 



» • . 

19 

2 

Fyzabad... 



• • • 

3G 


Lucknow 



• . • 

34 

2 

Morar ... 

• •• 



13S 

16 

.Ibansin ... 


• • • 

• • * 

8H 

2 

Hangor ... 



• s« 

m 

2 

Posliawur 

... 


• •• 

187 

63 


187. In pi-evious epidemics an attempt has been made to explain the 

Latrines and barraoka alto- remarkable immunity generally enjoyed by Native 
;ether foil to explain these troops, on the ground— -Jirst, that they have no 
liiferenooB. latrines; and secondly, that they live in separate 
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huts, whereas the Buropean soldiers frequent privies whieh arc used in common 
hy a considerable body of men, and live together in barracks whore numbers 
are massed together. But such an explanation altojfcther fails to account for 
the facts of 38(59, and a careful examination of the circumshmees of encli 
Native lle-"iment attacked as regards these two points shows that there is no 
relation whatever between them and the comparative prevalence of cholera. 
The details are given in the annexed statement:— 


Sliitrment nhowing Ihe nature of the Linen orcu/tied hg Kative Jtegiments and vhether the men 

Lftinnrs ffr not. 




CHOLERA 

j 


station. 

RE(SIMENT. 

A. 

0. 

|USED liATUlNES OB NOT 

.; LIVED IN HUTS OR BAKIIACKS. 

OinaiKtr* ... 

321111 r. N. I. ... 

IS 

r> 

i No 

1 Mnd lititN rnufod with liloR, oftch line 

I being divided intd ffnir KCctiuiiM mid 
cHch HtH'liou into six linU. 

Sw'tn))Orc .., 

17tliB. C. 

4 

1 

** Yi»H, a g«»od many used iind 
(1 good many 

1 

Kiitchu ImfiR, two rows for eiteh troop. 

Alhilmlmd .. 

XI B. C. 

I 

1 

No 

** (?autiuuonA lines of tiled hiiildiiigs.** 


IV N. I. 

14 

7 

No 

Four Ibimivkii to a ('oiiipany 

Cawnpore ... 


1 

1 

Ve», mucli uHod 

Tweuty*fonr h(i1« siih-divided int4> rooms, 
eueli njom coiititiliiiig two to four men. 

.. 


1 


Yoi, nmcli iiMod 

»Sivtecn huU, Arninged in jmrnllel Hm^s. 

Lucknow ... 

XX.\IVN. 1. ... 


... 

V«K, mnch used 

** lints called Sertioii Hurraeks. 

llciiHrw 

VN. 1. 

2 

2 

No 

"SeetionAl hut'bArntckp, mud wallS) tilsd 
roofs.** 

RhikIh 

nt. WiuK .. » 
XV M. N. 1. i 

2 


Ye* 

*'Unts» joinnd one to cnch other in n 
siniight line.** 

Kuw^fOiig ... 

Tit. Wing 

XV M. N. 1.... ) 

• a 

1 

Yob 

** Huts on the llenpil pinn for Nntive 
Troops. Four S()UrtrcSj 10 houses ts 
eiteli.** 

• 

« 

Peabwwiir ... 

xvni B. 0. .. 

31 

18 

1 

' Yok, rnrii man liHvIng his 
tiwn hitriue At the rein* of 
liin hntB 

** IIiitR, Arranged in rows under ihe sftms 
roof, or noMrly so,’* 

• 

XIX B. C. 

1 22 

(1 

• o I 

... . 1 . 1 
1 
1 

“Huts, generally two sowars live toge- 
tlier.*’ 

.. 

;tun. 1. 

1 

( 

1 ■ 

.w 

20 

Yob ... 1 

I 

1 

. . i 

“ FlsLnmfed iiiud hnt«. huilt. buck to 
, luH'k ill (’oidiiiitous rows, eueli hut eon* 
tiiiuing three to six iiun.” 

. 

1 XIX N. I. 

1 

t 

43 

27 

Yob, but. uModonl; at nii;lit 

Mud huts in piinillcl rous, («eh intended 
for two iRTsons. 


XXV N.l. ... 

34 

22 

Ycb 

UurraekK. 

•lublmlpnrp .. 

XXIM.N. I. .. 

• 

4 

2 

Yob 

•* Four pnrnllel rows of Imts WAttedotT into 
eompnrtmeuiB for ench man sud bis 
family.*’ 

Agr» 

1 N. 1. 

6 

3 

Yes » 

Mud huts. 

1 _ 


E 
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atalemeni nhowing the nature of the Ziuee oeeupied hy Nolive Regiment* and whether the men 

Med Latrine* or ml —(Hjutmucd. 




]ciioi.Kn,' 

i 

1. 


STATION. 

REGIMENT. 

A. 

n. 

USED LATRINES OR NOT 

'. LIVED IN Hl/TS OR BARRACKS. 


XI. N. I. 

s 

i 4 

! Vea 

• 

KiiU-hs liarmeks divided into fonr miiu- 
{lartmeiits contaioiiig from 20 to 23 
men in racli; llie total niun in r«cli 
kurmok being iVom SO to 03. 

1 

Sciipmi 

1. H. e. 

1 

1 

Yfs 

HuU. 

.IhatMtie 

vniN.i. 

2 

1 

1 

Yes 

“ Three Ooiii]wnim sro in * section Intr- 
rucks { tile rcniiiiiider in liutK. which 
are arranged in Iilocks of 20 each." 

Howgmtg ... 

VII It. c. 

... j 

• 

Yes 

HuUy "built on the OuviTuiucnt plan." 

OwiUiur 

Scuitliu'N Tmnpa. 

• 


i 

Yes, for niiirriiMl men ouly ... ] 

! 

i 

lIutH, tlin*o in i'ucli. 

Miirnr 

23n.l P. N. I. ... 

13 

10 

Yoh .,, ' 

Hut«. 

1 

33rd N.l. 

10 

K 

yt»H, hut. only piirtiully used... * 

Huts. 


■ ■ Y 





1 





J^irdurpore... * 

i 

Bhecl Corps 

10 


No 

** Iliitit, Hrrttugfd in double luu*s.*' 

i 

Aui^ur 

C. I. Horse 

4 

3 

No 

“ Rows of tiled huts.” 

IkMileu ... ; 

I 

1 

0. Irri'gr. Force 

20 

5 

No 

lints, one or two won in each. 

1 

.1 

n «. c. 



No 

Hots, ime or two in each. 


1. C. I. Homo . . 

5 

3 

No ... ... i 

j 

Every man in the Regiment has u hot to 
himself. 

Snijgor 

40tUM. N. I. ... 

2 

1 

Yoa, hut not always usod . . 

Huts. 

1 

Kohat 

3rd. Hot., Art. 'i 
let ll<>g(., Cuvy. f 
3rd „ Iiiiy. ) 

nx) 1 

130 

No latrines 

No iiiforuiatioD. 

-- 







ISb. Au examination of a few of these cases will fully substantiate what 

Individual caResUlustrative sfateA. At Dinapore, for example, the 

of this statement. jNalive soldiers lived m huts and had no latrines, 

a*id yet they had more cases of cholera than the 
Jjiuropeans. At Allahabad th(;y suffered much less than the Europeans; 
*1 i ii j- ^ latrines if taken by itself would favor the theory 

that the disease was spread by this means, hut they had many more c.asea than 
the JNative troops at Lucknow or CaM'xipore, in both of which latrines were 
used. At Peshawur the Native soldiers frequent such places, and in the past 
year cholera attacked them with more than ordinary violence. This fact seems 
tavorable to the latrine theory, but at Kohat there were no latrines, and the 
violence of the outbreak there was much greater still. 


* Suffered very levorely. 
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The 


tackoc^ by cholera were not 
invariably those which after¬ 
wards sufibred most in the 
fever epidemic. 


189. The very much smaller degree of suscoptihility to attack from 
f w ti e cholera which is ovi(lcuc('(l by tlio Natii c* soldiers 

soldiers not to bo accounted admits as yot of no satistactory explanation. It 
hy thoir wtmt of ^scopti- cannot be accounted for on tlm "round that tliev 

^ malarious iu'fluouoos, r„r tl,o 

experience of the past year would itself contradict such a statement. During 
1809 fevers wore oxtroraoly prevalent over a largo area of country, but. from 
this disease the Native soldiers preserved no immunity; tlie ratio of attacks 
among them was quite as great, and indeed oven greater tlian among tlio Unro- 
pean troops, lleferencc will bo made to this fever hereafter, and the compara¬ 
tive attacks among the two classes compared. 

190. With referendte to the fever, however, it may hero be observed that it 

was most widi? spread and severe, perliai)s, so far as 
regards its appearance in Uf)p(!r India, the most 
severe epidemic of the kind of which we have any 
distinct record. Tho fact is of importance? in con¬ 
nection with tho views of those who regard the 

cause of cholera as something akin to malaria, lint it is to bo obsorv(?(l at the 
same time that tho places whi(?h suffered from cholera were not always those 
in which fever wjis most j)revalt*nt. The two dis<?ascs attacked I’esliawnr with 
great severity, fever appearing first, continuing throughout the time the cliolcra 
was present, and showing even an in(?rea.sed power aftm* that dis(?ase had dis¬ 
appeared, The same occurred at TImritsur, M’liere a low form of fever succeed¬ 
ing the epidemic of cholera proved almost as fatal to the fx'ojdo as the cholera 
hud been. Similar plu-momena wore ol)S(?rved at other places, but the fever 
epidemic was Ijy'uo means confined to the ar<?a whieli had suff(?red from cholera. 
At Rawul Pindoe, for example, where no cases of cholera had occurred, tin? 
troops Buflered most severely from fever. Tho same remark ai)|)lies to Meean 
Mcer. At Julhnnler, whore there had heen hut two cases of cholera among the 
troops, tho (?nscs of lev(?r were extremely uumci’ous. 

191. Over tho epidemic area the prisoners, as a whole, enjoyed a remark- 

aide immunity from cludera. In the Behar Pro- 
eiUoyed°^**Se vinces tlu? disease was severe among them, but oyer 

the Ct?ntral Provinces, every district of which 
suffered much, nine jails entirely (?scaped, and in six of.hers only one or two cases 
oecuri’ed. In the I’nnjab out of twenty-nine jails only five, were attacked, and in 
only two of them did nujfe than two cas«?s occur. Contrasted with the ratios of 
previous years, the diminution of the number of ])rison(?rs af tacked, even in the 
year of a widespread epidemic, is very satisfatrtory, and bears .strong testimony 
in favor of their imiirovcd sanitary (?ondition and of tho general precautions 



IS 


the introduction of tlie disease. 

192. The gre.at improvement which has lieon effeeted in the jails 

strlkiugly illustrated by the statistics of cholera in 
enc“ ofthe jailJintho Worthl the North-Western Proviru'cs. In 1800 there were 
Western Provinoes. 220 deaths from tliis cause among its prisoners* 

175 of them having o{?eurrod in tlie Central Prison at Agra. In 1801 the 
numbers rose to 621<, Meerut alone eontril)uting no less tlian 377. In 1802, 
a non-epidemic year, there were only 31 dcatlis from cholera in the whole of 



twenty-seven altogether escaped. 

193. In connection with the outbreaks in not a few of these jails which 
. attacked, overcrowding lias heen alluded to as 

which*^Srted'^^B^ a coiulilion which greatly favored the disease. I he 

during 1868. year was one of much distress among the jieople, 
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potty crimes were common, and there was thus a very unusual increase in the 
number of prisoners to la; accommodated. The crowding together of persons 
who ha ve been exposed to privation, and who arc therefore in an enfeebled state 
of health, must be productive of great danger, especially ndien epidemic disease 
is threatening, and it is very desirable that such an evil should be met by the 
construction of temporary huts within the jail enclosure. 

19't. The general meteorological history of the year will be considered in 
The meteorology of the year a subsequent portion of this ropor^ but it may be 
in coimoction with the epi- mentioned that the local records aftord no cxplana- 

tion of the epidemic. Kegisters of temperature and 
rainfall have been received from most of the stations, and in those which chiefly 
sulfcred, an attempt has been made to find some connection between the 
appeai"anc(5 and increase of the disease and some changes in atmospherii; 
phenomena, hut no such connection can be traced, and it would in no way 
elucidate the subj(‘ct to append copies of charts and diagrams from which .no 
<leductions can he drawn. A more accurate and extended series of obseiwations 
at military stations is very much to ho desired, especially during an epidemic 
period. The observations which are now taken at regimental hospitals arc 
frequently very im])erfect and inaccurate. The temperature is generally regis¬ 
tered by a thermometer placed within one of the rooms, and the results an* 
thereby subject to many sources of error. 
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CHAPTER III. 


THE PRACTICAL MEASURES TO BE ADOFTED FOR THE PREVENTION 

OF CHOLERA. 

195. It only remains to consider what means ouj;ht to be taken for the 
General eaiRtary improvd* prevention of cholera. However observers may 
ments. ^ ^ disagree as regards the manner in which the dis¬ 

ease originates and spreads, there can practically be very little difference of 
opinion as to the general nature of the measures which ought to be adopted for 
this most important purpose. The most eager supporters of the theory of con¬ 
tagion will admit that quarantine cannot be cairried out over the length and 
breadth of India, that it could never be enforced with sufficient stringency to 
prove successful, and that its institution would lead to endless oppression and 
inconvenience. It is only by a thorough system of sanitary improvements that 
any decided results can bo obtained—improvements which shall not be con¬ 
fined to military cantonments only, but which shall embrace native cities and 
the country generally. 

• 196. As regards cantonments, I have already indicated what are the chief 

For oantoxunsntB. imporlnnce of thorough drainage has 

been repeatedly brought to notice, as well as the 
necessity for improved means for the supply and still more perhaps for the dis¬ 
tribution of water. The best mode of effecting these and other important im¬ 
provements connected with the sanitary condition of military stations has 
formed the subject of discussion from time to time, and I propose again to con¬ 
sider it at length, with reference to a communication from the Army 
Sanitary Commission regarding the cholera of 1869. Taking the general 
history of this epidemic into account, there is little reason to conclude that 
it was spread over the vast area which it covered by means of water which 
hjid been poisoned by cholera evacuations, but the very great value of a pure 
water supply as a preventive of the disease can hardly be over-estimated, nor 
the great importance of deriving it from some source removed from human 
habitations and beyond Iho smallest suspicion of contamination. 

197. In many cities considerable progress has already been made in 

sanitary improvement, but the difficulties to he 
or 01 OB. overcome, whether of a social, an engineering or a 

financial character, are very great. The Sanitary Commissioners within tlwur 
respective local Governments and Administrations have been much occupied 
with this important question. Waut of money has hitherto been the most im¬ 
mediate; barrier to improvement, hut when the hill for enabling municipalities 
to borrow from the Government in order to carry out such works has become 
law, one formidable obstacle to progress will in some measai*o at least be re¬ 
moved. 

198. In dealing with villages and the country generally, the difficultiea 

are if possible even greater,—^the area is so vast, a 
For TlllagoB. suitahlo agency for inspecting and seeing to the 

removal of sanitary defects so hard to find, and the prejudices of the people so 
firmly established. The general registration of deaths wdll, I believe, form a 
most valuable stepping stone to overcome these difficulties. Wo shall be able 
to illustrate the value of sanitary improvements by the gi’cat waste of human life 
which now ensues on their neglect, and although it is no easy matter to over¬ 
come the prejudices of a native by facts which relate to even such important 
matters as life and death, with the spread of education they must exert an in¬ 
fluence. Sanitary rules have been issued in all the provinces for the guidance 
of the people and much may be done by the local authorities in inducing them to 
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carry these into effect. An interesting experiment in village sanitation is now 
being tried in the Baraieh district of Oudh by Mr. Kavanagh, the Deputy 
Commwsioner, and the results, so far as they have yet been reported, have been 
encouraging. 

199. The rules regarding the special measures to be adopted when 

sp.ci,ar«l«r«,»din,m,^ ohotea British 

sures to be adojjted when oho- reconsidered, and a copy or them as now revisen will 
lera attacks Brittsh troops. found in the Appendix. They have been devised 

with relerence to no theoretical considerations; they are not intended in any 
way to convey an opinion as to whether cholera is mainly spread by huniaii 
intenunirse, or whether it is not. They merely enunciate the procedure which 
experience has shown to be the best under the difficult and trying circumstan¬ 
ces of tho case, and detail the measures which in our present ignorance ought 
not to bo left undone. I am not sanguine enough to believe that the stricto.st 
observance of them will prevent severe loss of life, or that they offer any panacea 
for meeting the danger; but I believe that the result will bo comparatively 
favorable, both in cheeking the spread of the disease and also in collecting more 
reliable data for future guidance. 

200. Tho principle which they chiefly inculcate is the immediate vacation 
MovementiK.m theinftotod py building in which a case of cholera ^-curs. 

locality the principle chiefly This change would frequently appear to be sufficient 
inculcated. rgmove tho occupants from the infected locality; 

at other times a march of a few miles seems to be more beneficial, while in a 
third class of cases a more decided change is requisite. At Peshawur for 
example, so far as strategical reasons will admit, tho troops should be removed 
from the valley altogether whenever there is good reason to fftai* that the can¬ 
tonment will bo attacked. At Allahabad, where the disease was persistent for 
so many months, a transfer to an exempted locality would doubtless have been 
productive of much good. 

201. In J une last, when it appeared that cholera was likely to attack the 
Abandonment of infected stations in Northern India, I proposed as an experi- 

mental measure that in the event of the disease 
appearing among European troops at Meerut, Agra or Mcean Meer, they should 
be at once removed to the vicinity of Roorkee, of Etah and of Mooltan, places 
which experience has shown to be remarkably free from the disease. In sub¬ 
mitting these proposals it was remarked.—“ The benefits of moving into camp 
have, I btdieve, been sufficiently established, but the principle it involves might 
be carried out still further by endeavouring to move away from the infected 
area altog<^the^.’ .Our knowledge of the laws which govern cholera is not yet so 
(ixact as to enable us to say with anything approaching to certainty what the 
exempted area in any given ease may be, but judging from the facts which arc 
ai ailable, and setting all theories aside, there is good reason to hope that by 
moving troops into the neighbourhood of those places which have hitherto 
preso ved sucJi a remarkable immunity from the disease, good results would 
follow.” The arraugoments were approved and sanctioned, but fortunately the 
stations in(licat(?d almost entirely escaped. 

202. In the new rules the terms “ sporadic " and “ epidemic ” have not 

fii, t been employed. Much evil has, I believe, resulted 

demio”° and ‘‘^sporl^io*’ m from the employment of tlicso terms, and I have no 

applied to individu^ oases of hesitation in stating that they have proved a serious 
cholera objectionable. ^ 

a ease of cholera occurs, it is absolutely impossible for any medical officer, no 
matter of how great experience, to decide whether it is “ sporadic ” or “ epi¬ 
demic ”—that is to say, whether it is a solitary seizure holding a place by itself, 
unconnected with any other that may have already occurred or with any others 
that may follow, or whether it is a manifestation of some general influence 
Avhich threatens to extend. On a merely local view, individual oases may 
appear to be “ sporadic, ” while an acquaintance with the general history of 
events will show that to regard them as such is both incorrect and unphiloso- 
pliical. For example, during the present year individual soldiers were attacked 
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with cliolera at Mooltan, Jullunder, Sealkotc, Umballa, Shalijohanpore and 
Bareilly. To the medical officers in charge of the regiments to which they 
belonged, tliese seemed to be merely “ sporadic ” cases, and were attributed in 
nearly erery instance to some error of diet or to some excess, but to any one 
acquainted with the area ooyerod by the great epidemic of the year, they have 
a much more important significance, and it is impossible to regard them Jis 
dependent on the fortuitous circumstances to-which they are ascribed. In tlus 
same manner, during 1868 individual cases occun-ed at several stations in 
Upper India. Here again they wore beljoved and reported to bo merely 
“sporadic,” and yet it was the occurrence of these very cases which led l)r. 
Bryden and myself to warn the Government that a great epidemic was ap¬ 
parently impending—with what truth events have shown. In a study so 
difficult as that of cholera, it is indispensable that all theories should bo sot 
aside, that cases occurring should be regarded simply as cases, and that they 
should be dealt with as such, tlie procedure to be adopted being that which 
experience has shown to be the best, and not made to depend on mere opinions, 
which must he extremely apt to prove erroneous, and which must vary witli 
the views of individual medical officers. 


203. In these rules also the forms to be used have been simplified 

The term “oholeraio diar- “ choleraic diarrhtea” has boon 

rhooa” abandoned. expunged. “ In deciding on the forms to lx; 

rendered,” it was observed in the letter submitting 
the revised rules for the approval of the Government, “two provisos scimi 
to*be necessary; lat, tliat at sucli a time no labor of this kind sliould 
be thrown on medic^ officers and their establishments which can proper¬ 
ly bo avoided; *and 2nd, that every particular of importance should be noted 
in such a form that, when the disease has disappeared, the fullest information 
may bo obtainable. According to existing orders, three forms are cmployiid, 
but they appear to be unnecessarily elaborate. One grmt cause of this evil 
is the distinction which has been attempted between so-called “ choleraic 
diarrhoea” and “cholera.” 1 have said “ attempted,” because no suoli distinc¬ 
tion can be preserved. It is impossible to say where the one ends and the 
other begins, and the fatality which attends “ clioleraic diarrhtea” given in 
returns, shows that many cases have been erroneously entered under this head. 
Moreover, the greatest confusion often arises from the fact that men admitted 
with “choleraic diarrhoja” are frequently discharged and transferred to 
“ cholera.” The actual dates of attack and all other statistical information an; 
thus rendered inaceurafe. No good can be gained by keeping up the name 
“ choleraic diarrhosa,” whereas much evil results, not only^ % invalidating 
returns, but also by concealing the true significance of an attack, and thereby 
delaying the important practical measures which ought to he adopted. 


Importance of looatinjs Eu¬ 
ropean troops in the mils so 
tar os possible consistent with 
other ob&siderations. 


204. The value of the hill stations as a means of preserving European 

troops from cholera has been strikingly illustrated. 
Excepting Suhathoo, which is not a favorable exam¬ 
ple, not a single British soldier was attacked at any 
station in the lulls. The question of what pro¬ 
portion of the European army can be located on the mountain ranges is one. 
of great practical importance. If sanitaiy considerations alone were taken 
into account it might easily be decided, but Cavalry and Artillery could find 
no forage on the Himalaya, and there arc other most important asiiects of the 
case which cannot be left out of sight. 


205. The importance of obtaining accurate information regarding the 
X appearance and progress of cholera can hardly bo 

over-estimated. The institution of registration of 
epi^mio. , deaths among the people is a great advance in this 

direction, and the data so obtained will prove of much value, but as I have 
frequently stated epidemics must bo studied as a whole, not only as regards 
every section of the people, but every portion of the country. In a letter to 
the Inspector General of Hospitals, Her Majesty s British Iorces, regarding tlu; 
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importance of concentrating the vital statistics of European soldiers, I remarked. 
“Under present arrangements aU the information regarding sickness and 
mortality of European corps serving in the Madras and Bombay Presidencies 
is compiled in the offices of their respective Inspectors Qener^ or Hospitals, 
and is not known here till mai^ months afterwards, when it appears in the 
reports of the Sanitary Commissioners and that of the Army Meoiml Depart* 
ment. Since the facilities of moving over India have become so much greater 
than they used to be, regiments are transferred from one Presidency to another 
more frequently than was the case in former days, and with these frequent 
changes it is impossible satisffiotoniy to consider the statistics of disease in any 
one Presidency taken’' by itself. Moreover, if the course of disease, and more 
especially of epidemic disease, is to be studied qn a sdentffic basis, and with 
any hope of arriving at satisfactoiy oonclusiotts, it is indispemsable that it 
should be considered, not as it affects any one province, but as it aff^ts the 
whole continent. Cholera, for example, respects no artificial boundaries, and 
the history of its progress can never be known or recorded unless all the data 
in the different Presidencies are collected and studied as a whole. In order to 
1)6 practically useful, the information received by the Government of India 
regarding the vital statistics of European troops must be complete, and it must 
be recent. And it would greatly facilitate feferenoe and aid materially in 
endeavouring to obtain any practical results if it were all compiled and pre¬ 
sented on a uniform system.” 

206. Accurate statistics regarding officers are much wanted, and the 

. X j remark applies to the Non-military Europe?in 

ing residents of the country. Much valuable informa¬ 

tion might be obtained by a careful record of all 
deaths among these classes, and I purpose to submit proposals for effecting this 
important end. 

207. When an epidemic appears in apy locality daily registers of the 

Daily ragirters of the o«« therefrom should be caref^y preserved. 

in the Sty, bazaars, fto., The nse and fall of the disease in the city and in 
Bbouid behept. ^ja^aars within cantonments, if daily indicated, 

will be of great value for comparison with the returns of the troops. The 
information obtained on this head from Peshawur is of much interest, but at 
other places, where the disease was verv prevalent, the registers are either very 
incorrect or have not been supplied at all. The Staff Surgeon might be furnish¬ 
ed with such statistics daily, to be compiled into one general reti^ at the close 
of the epidemic. 

208. The vqry full instructions which have been issued by the War Office 

iiurtTuotions for a general Sanitaiy Commission for conducting an enquiry 
enquiry into ohoiera hy the mto cholera m India have lately reached me, 
Ww offloe Sanitary Commie- moans of mving effect to their recom¬ 

mendations are now Under consideration. 

209. Drs. Lewis and Cunningham, the two officers who were specially 
Special inveatigation by deputed to enquire uito the mode of origin and 

Drs. Lewie and Cunningham, spread of cholera, have been busily engaged in their 
investigations. A report by Dr. Lewis bearing chiefly on the microscopic objects 
found in cholera discharges and the views advanced by professor Pettenkofer will 
be fo\jmd in the appendix. His experiments, made in order to test Hallier’s 
statements, are of great importance, not only in their relation to the fungoid 
theoiy of cholera which the Professor has promulgated, but also as opening up 
a new field of enquiry in connection with the products found in ordinary 
evacuations. The frets related regarding the appearance, of low forms of life 
under circumstances in which their occurrence seemed to be almost impossible 
are of much interest. I shall not, however, forestall Dr. .Lewis by giving any 
summary of these experiments or of the conclusions at which he has arrived. 
His report is very clear and concise and is illustrated by excellent drawings 
of the various microscopic objects which he met with. Dr. Cunningham has also 
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been engaged in a series of very carfeful enquiries, and his report is in course of 
preparation. Both of these gentlemen have _ now been jilaced in direct com- 
munioation with this office, l^e microscopic investigation of disease in India 
affords a field which is of almost boundless extent, and which as yet has hardly 
been entered on. The careful enquiries of such painstaking and able observers 
cannot fail to add much to our knowledge. 

210. In order to test the views with regard to cholera which have been 
A series of observations is adva^ed by ProfMsor Pettenkofer, a series of oh- 
now being made in order to serrations was ipstituted m the latter part of 1809 
tfcsory of variations in the level of subsoil water in 

connection with the appearance or increase of the 
disease. A simple apparatus has been erected over a well set apart for the 
purpose in each Military cantonment of any importance within this Presidency, 
and a daily register is kept of the distance of the water from the surface. At 
many civil stations also a similar procedure has been adopted. Before the 
arrangements could be completed the epidemic of 1869 had nearly disappeared, 
and hence no conclusions can be drawn from the records of that year, but the 
information which is now being collected on this question of the water level in 
different parts of the oountiy, and the variations to which it is subject at differ¬ 
ent seasons, will he of value in the future both for testing Pettenkofer's views, 
and also as a means of obtaining data which are in themselves of great 
importance in connection with the increased and diminished prevalence of 
dis^e in general. 

• 211, Early and Ml info^ation regarding the appearance and progress of 
Aprangementg .b»ve been cholera is of very great importance to the MiUtary 
made for providing BCilitary authorities in the neighbourhood of the locality 
2tt^*^fon^*re^rdir«^®"o attacked, both for allowing them time to make 
threatening epidemic. preparations and also as assisting them to decide in 

wliat direction a movement should bo made in the event of the disease appear¬ 
ing among the troops. Under recent orders of the Government the Registra¬ 
tion Officer of each group or circle is required to submit as early as practicable 
reports of all deaths from cholera or any other disease of an epidemic nature 
in the neighbourhood of Military cantonments, so that the information which 
they contain ms»y lie available to the Ofllcer Commanding. Similar reports an? 
required from officers in medical charge of jails. Early information regarding 
an epidemic cannot be too widely diffused over the area which is threatened. 
The authorities are thus placed on their guard and are ready to act with prompt¬ 
ness ; while at the same time medical officers can watch for the appearance of 
the disease and institute a searching investigation into thp circumstances 
of the first ease. 


212. Early information is valuable not only for such local purposes, but also 
. . a® a means of endeavouring to form some estimate 

tiSSenaSSftolWfTSSl probable course of cholera over the country. 

Mot estimate of the probable The means of drawing any such conclusions writh 
oourae of an epidemio. accuracy are still wanting, and, with the exception 

of Dr. Bryden, no one has ever attempted to say beforehand in what direction 
an epidemio is likely to spread or what area will probably be covered by it. 
The remarkable manner in which his predictions on the subject have been 
fulfilled on many occasions is well known to me, and I feel satisfied that with 
a more extended and more accurate record of facts, and with the more thorough 
study of this very diilloult question, which these facts will admit of, a more 
satisfactoiy knowledge may be obtained of the laws which appear to govern 
the spread of the disease. The most eager advocates of human intercourse 
as the great means by which this is effected will admit that, in drder to produce 
an epidemic, somethiqg of the nature of which we know nothing is required in 
addition to the importetion of the disease itself. This is a fact which admits 
of no denial, and even if the theory of human intercourse be admitted as correct, 
the question still remains to be solved—^What are the circumstances which 
govern the spread of the disease, and do they follow any general course with a 
regularity which will enable a careful observer to say from its early course 
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what area wilJ in all likelihood be ooverod by it ? In my report of the Hurdwar 
epidemic, while admitting the importance of the mass of evidence tendii^ to 
establish human intercourse as a means of spreading oholera, I also pointed 
out the great difficulty of explaining all the facts on this theory. 

213. Whatever opinions may be entertained on these very obscure ques¬ 
tions, the great services which Dr. Bryden has 
rendered in the investigation of the disease must bo 
admitted by every thoughtful observer. In record¬ 
ing the various events connected jvith the oholera of 1869, and the measures 
which liave been adopted with a view to obtain more satisfactory knowledge 
of any future epidemic, his report on the disease, as it has appeared in this 
Presidency so far back as statistics are available, must not pass without men¬ 
tion. The data alone which are contained in this work are of the greatest 
importance, and whether Dr. Bryden*s conclusions are admitted as proved or 
not, the indefatigable industry with which he has collected the facts and the 
great originality of thought which pervades his discussion of them must strike 
every one who has studied his report. 

214. The statistics of cholera on board emigrant ships sailing from India 
Statistiod of cholera on supply a special class of facts which have not 

board emigrant ahips aupphf hitherto been investigated with the attention 
some striking &ots. which they deserve. Details of such vessels 

sailing from the chief ports were applied for, and although, they are to some 
extent imperfect and probably mso inaccurate, the results shown are 
worthy of record. Between 1843 and 1809 oijly nine vessels sailing With 
emigrants from Madras have suffered from cholera. The greatest number of 
oases in any one instance was 26 out of a strength of 338. * In five of these 
vessels the number varied from a soUtary case up to six oases. The disease 
was not confined to the early days of the voyage. From Bengal to Mauritius 
a very brisk emigration has been carried on for many years. Between 1860 
and 1868, regarding which period statistics have been received, it appears that 
431 vessels sailed from Omeutta to Port Louis, carrying no less than 138,036 
emigrants. On 75 of the voyages oholera appeared.* It was chiefly confined 
to the first few days after departure. In 67 of them the number attacked was 
under 10. In only three of them did .the number exceed 20, and in these 
instances the numbers were 21, 23, and 83 respectively. Between the^years 1801 
and 1869,126 vessels have carried 50,604 natives of India from Oaloutta to the 
West Indies. In 20 of these cholera has appeared, but in only two of them 
wore more than 6 persons seized out of an average of about ^00, the voyage 
generally taking/ibout three months. 

215. On the Ist April of the current year an Act entitled “ the Native 

Passenger Ships Act” was passed for the purpose of 
placing vessels sailing with pilgrims to the lied Sea 
under more strict supervis'.on. *‘ Native Passenger 

Ships” coming within the meaning of this Act are not allowed to sail without a 
certificate to show that they are not overcrowded, and that they are properly 
provisioned. A bill of health is also required. After receiving these docu¬ 
ments such vessels may not receive other passengers without obtaining a fresh 
certificate. They are bound to touch at Aden, which it w^ proposed to occupy 
as a quarantine station pending the selection of a more suitable locality for the 
purpose. The Commission appointed by the Turkish Government have since 
selected a place called Hussan Ghorab, about 60 miles to the westward of 
Makulla. These precautions have been adopted in order to meet the views 
and recommendations of the Constantinople Cholera Conference. Attention 
to the sanitary condition of the pilgrim ships is of much importance, but it 
appears to be very doubtful whether any good can in praqtico accrue from the 
quarantine which has been enjoined. 

216. The Army Sanitary Commission in April 1869 suggested that well 
The effect of aanitary im- marked localities in which oholera is endemic 

provement in oheoking oho- should be selected; that a thorough enquiry should 
erawi n ts ondemio area. be mafle into their sanitary state; that any defects 
in this respect should bo remedied and the results recorded. In order 'to carry 


Native Passenger Act 
1870. 
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out this very practical proposal, I recommended that a few places within the 
Lower Provinces in which the endemic characster of the disease is most marked 
should be chosen, and that the particular plan of investi^tion recommended 
should be conducted in them. Some of the jails in which cholera has l)een 
most persistent were specially named as being in every way peculiarly fitted for 
such an enquiry. The Inspector General of Hospitals of the Indian Medical 
iJepartment who was consulted in the matter replied that in his opinion the 
resiUts would be vitiated by the communicable nature of the disease, in virtue 
of which it might be imported into such a locality. In this view of the case 
and sdso on account of the practical difficulties wmoh, would beset the accom¬ 
plishment of any such thorough system of improvement, and which were 
strongly urged by the lASpector General of Prisons, the Government of Bengal 
questtoned the possibility of giving effect to the recommendations of the Com¬ 
mission. Practical difficulties undoubtedly exist, and they are not easily over¬ 
come, but the proposals do not appear to be in any degree complicated by the 
question of contagion. Indeed the isolation of the community and the other 
measures of precaution which were deemed essential for the proper trial of the 
experiment could only vitiate the results. The point to be decided is simply 
whether sanitary improvements will preserve a community from attack, and 
reliable data on this point would add another to the many sources of informa¬ 
tion, by means of which the real extent of the influence of human intercourse 
in spr^ing the disease may be tested. The matter is still under the consider¬ 
ation of the Government. 
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EUROPEAN TROOPS. 

217. The cholera epiiiemic presents the most remarkable feature of the year, 

mi. ji la.A the history of it has occupied so much space that 

ho^q^ad’^a^e’^r^.o^o. I shall content myself mth discussing only the 

most important questions connected with the gene¬ 
ral sanitary condition of the European troops during 1869. The results, it 
may he stated at the outset, have been zAost unsatisfactory. Out of an average 
number of 34,624—a strength somewhat in excess of either of the preceding 
years—there were 1,486 deaths, or a ratio of mortality equivalenfr to 42‘89. 
Excluding 1869 and 1861, in which years the death-rate was 46'36‘and 46*93, 
the returns of 1869 are more unfavorable than those of any of the last eleven 
years. In 1869 the army was still, in a great measure, exposed in the field, 
and in 1861 a great epidemic of cholera passed over Northern India, resembling, 
both in its prevalence and fatality, the severe outbreak which characterized 
the past year. 

218. As has been already stated, 16*46 per 1,000 of the total mortality of 

T ^ ...... . 1^9 has been due to cholera, or not much less 

ohffl?, thf ^ than tlio whole death-rate of 1868, which was 20*11. 

®“t even deducting the proportion due to this one 
“ ‘ disease, the ratio for 1869 still remains 26*43. 

In 1861, when the annual death-rate was so heavy, 23*73 per 1,000 were caused 
by cholera, leaving 22*20 to be accounted for by other diseases. Excluding 
cholera, therefore, the results of 1869 have been more unfavorable than those 
of any other year since 1869. 

219. From fevers, apoplexy, dysentery, and hepatitis the casualties 
The diseases arranged BO- We been more than usually numerous. Arranged 

cording to the proportion of in the order in which they have .contributed to 
mortality each occasioned. make up the total death-rate of the year, the vari¬ 
ous causes stand thus, and the proportion of every 100 deaths due to each is 
at the same time entered :— 


I 

|Mt 

Am 

03 

O 

s 


Cliolm 
Hepatitis 
Fevers 
Apoplexy 
Dysenteiy 
Phthieis Fulmonalis 
Heart disease 
Reepiratory diseases 
Delirium Tremens 
Small-jiox 
Diarrhuea 

Atrophy and Atnemia 
Spleen disease 
Wounds and Accidents 


All other diseases 
Died out of hospital 


Died per 1,000 Proportinn of death* 
<f etrength. vat if every 100 death*. 

88-38 


1646 
4-94 
4*71 
3-78 
8-28 
211 • 
1 - C 9 
■69 
•64 
•46 
•32 
•23 
•06 
•17 
•09 
1-96 
1-46 


11-52 

10-97 

8-82 

7 - 54 
4 - 92 * 

8 - 70 
1-62 
1*48 
1-08 

•74 

•84 

■14 

■40 

•20 

4-68 

3-37 


ToTAt 


42-89 


10000 
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220. The details regarding each of the diseases which have chiefly occa- 
Pifty deaths ooourred out «o»ed the mortality of the year will he more satis- 

of hospital, of which 20 woro faotonly considered in connection M'ith the loonlity 

in which they were most prevalent and fatal. 
Fifty deaths occurred out of hospital during the year. Of these, 20 were 
cases of suicide, 10 men were drowned, and 4 were murdered. The details arc 
given in Table XIll. The number of suicides in 1869 was unusually large, 
and much in excess of what has been previously recorded. From 1861 to 

1868 the number varied from 7 to 13. On four occasions it was 11. In 

1869 it has been 20. No explanation ha8.been given of the unusual loss of 
life from this cause. 

221. Throughout the Presidency the admissions into hospital numbered 
The proportion of omcb of 69,882, or 1,729'5 per 1,000. In 1859 the ratio 

■ioknessezora^dthatofany equalled 2,228‘5, and gradually falling it stood in 
yeortinoe 8 . 1863 at 1838*4. During the last five years it may 

be said to have gone on steadily declining, and in 1868 it was only 1,438 3; 
but in 1869 the proportion of cases of sickness has been higher than in any 
year since 1863. This result has been due chiefly to an excessive prevalence 
of fevers. 

222. Placed in column according to their prevalence, the different forms 

The different forme of aiok- sicaness siana lu me louowmg oruer 
neee arranged in order of 
prevaienoe. 


FeyerB 



Admitted j>er 1,000 nf 
averape etrength. 

... 760-3 

Venereal disease 




200-3 

Diarrhoea 


• • » 

• * f 

98-3 

Abscess and Ulcer 



SI* 

94-e 

Wounds and Atwidents 

• • • 

... 

• s • 

91-7 

Bespiratory diseases 



• •• 

65-9 

Bheomatism 

• • • 

• •• 

s #• 

65-2 

Hepatitis 

• • « 

• • • 

• • s 

52-4 

Dysentery 




47-1 

Eye diseases 



• > • 

26-1 

Cholera 



t * • 

25-7 

Phthisis Palmonulis 

• < • 

... 


12-4 

Apoplexy 

••• 

• •s 

s • » 

7-5 

Delirium Tremens 



• • • 

6-4 

Spleen disease 

• • 1 


• • • 

4-0 

Small-pox 



• •• 

8-8 

Scurvy 

All other causes 


««s 


.1-3 

... 

... 


176-5 



Total 


1,729-5 


Fevers and venereal affections as usual head the list. The relative preva¬ 
lence ofi each disease is little altered from that of ordinary years, nor is the aev 
tual admission rate of the great mass of the diseases much increased. Cholera 
shows 25*7 compared with 2‘7 in 1868, and fevers have advanced from 462 to 
750, or nearly 300 per 1,000. 

223. Owing to this fever epidemic, of which particulars will be given 
^as at its hereafter, the relative |»roportion of admissions in 

mtun in iToveinber. each month is very different from what it was 

in 1868. The ratios at the foot of Table I show tliat the pli-oportion of cases 
of sickness commencing with 88'6 per 1,000 in January, advanced with little 
interruption till it reached 242 in the month of November, and remained at 123^ 
in December. Of the 8,000 admissions into hospital, which took place in 
November, more than 5,000 were from fever. 


V 
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224. Judged by the standard of the average number of men who weni 
The average rwwhai. daily throughout the year, the returns of the 

any **““* unfavorable. The proportion per 

?* . * 1,000 constantly in hospital equalled 69, or the 

highest ratio since 1866. Commencing with a minimum of 45‘9 in January, it 
reached a maximum of 78'1 in October. In November it was 72 and declmod 
to 66 in December. 


226. The statistics of the mrrison of Bengal Proper are much more 
The BtatiatioB of the garrison favorable than those of the army of the Presidency, 
ftvOTa15S*thS?’®thOT"®o“the ** ® whole. The death rate was 32 58 as 

army generally In any other Compared with 42'89; the admissions equalled 1,190 
or the groups. place of 1,729; and the average daily number of 

sick amounted to 64*7 instead of 59*5. Excepting the 3rd group of stations 
which, as has been already shown, almost entirely escaped the cholera epidemic, 
the death rate of the first group is smaller than that of any of the others, and 
contrasts very favorably with the ratios of 61'16, 64'47, and 39 01 shown else¬ 
where. The ratio of admissions into hospital is under that of any of the other 
groups, and is little more than half what it amounted to in the Punjab or in the 
fourth group. In the average daily number of sick, Bengal Proper occupies the 
nrst ranky although the difference here are less marked* 

226. In this first group only four stations are included—^Fort William, Dum- 
The general he||dth of the Dum, Banrackpore and Berhampore, and the average 
trSi^o^tovoriS^wtthtte of these garrisons taken together equalled 

at Dum-Dum and 1,908. The remarkable immunity from cholera whjch 
was enjoyed by the British troops in Port William 
has been alr^y referred to, and the excellent health of the garrison as regards 
relative freedom from all diseases deserves special mention ; it contrasts veiy 
strikingly with the statistics of the troops at the neighbouring stations of Dum- 
Dum and Barrackpore. At Fort William during 1869, the death rate was 
18-81, at Dum-Dum it was 86, and at Barrackpore 50 per 1,000. The ad- 
missions into hospital were 983 per 1,000 at Fort WilUam, compared with 1,310 
at these other stations, and the average daily proportion, of 
sick shows an equally favorable comparison. Tho small body of 154 men 
quartered at Berhampore suffered considerably, and as the results are only for 
eight months, they appear to be less unfavorable than they really are. In this 
greatest amount of sickness in any one corps (1884 admissions per 
1,000) was m the A Battery, 16th Brigade, R. A., at Barrackpore, and the 
highest death rate (69-21) in the C Battery of this Brigade at the same station. 
In the battery in Fort William the admissions were 806, and the deaths only 
13-89 per 1,000. • ^ 

227. In the second group of stations, chiefly owing to the groat preval- 
The general results In the cholera at Allahabad and Lucknow, tho 

favorabif”*^** ^ whole have been most unfavorable 

, . . during the past year. The death rate was 51-16, 

the admissions 1,443-8, and the daily sick 60'8 per 1,000. Excepting the fourth 
gioup, these ratios are higher than those of any of the sections into which the 
army has been divided in the tables. 


228. Twelve different stations are included in this group, and omitting 

Darjeeling, which should be taken with hill stations 
bad.Luoknow ^dAiiahaW. and depdts, and Chunar. where the strength was 
very small, there are six of them in which the mortality was excessive, rang- 
mg from 30 05 at Benares to no less than 168-13 per 1,000 at Allaliabad. 
ilie only plains stations in this section in which the loss by death was not 
Very great were Hazareebaugh, Dinapore, and Puttehghur, where the ratios of 
mortality were respectively 1517, 2191 and 16-62 per 1,000. 

229. The details which are given in Table XVI show how heavily these 
Several BegimontB in this losses fell on certain regiments. In the 107th 

f8th*’foBWBrxrhe^t?i^‘^^ Hazareebaugli the mortality was only 

21-07. In the C Batter/of the A Brigade it ™ 
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only 7’63, but in two other Batteries stationed at Lucknow it was 51-85 and 
88-33. In the 62nd Eegiment at the same station it was 105-52. In tlio 1). 
Batteiy, XVI Brigade, at Allahabad it was 126-87, and in the 68th Itegiment 
cantoned beside it, the ratio was no less tlum 184-57 per 1,000. To cliolera 
the deaths were chiefly due, but the loss from other diseases was also heavy, as 
will be seen more fully when the chief of these are individually considered. 

230. In the third group the results of 1869 were comparatively favorable. 

The result. In the Srd group rate was 25-68, the admission rate 1,883, 

for 1860 are oompareSvely and the daily sick rate 66 per 1,000. But although 
favorable. these figures are. satisfiictory when contrasted with 

those of several of the other groups and of the Presidency generally during the 
past year, they show a much lower standard of health than usual among the 
European troops quarteibd over this area, nor is the unfavorable result to be 
attributed in any great degree to the cholera, the mortality from which w-as 
but 1-91 per 1,000. Fever, apoplexy, dysentery, and hepatitis wore eatdj 
more fatal than cholera. In 1866 the death rate was only 15-30; in 1868 
it was 18'66; in 1867 it was 48-66, but of this cholera contributed 28-49. 


231. Omitting hill stations and dep6ts in this group, the troops at Muttra, 

Bareilly, and Eoorkee show the most favorable 
returns. In the first the death rate was only 9-62, 
able. m the second 12-77, and in the third 1613. At 

Meerut, where the deaths from cholera equalled 
7-04 per 1,000, the total mortality was 36-19; but at Delhi, where not a single 
cage of cholera occurred, the result is but little less unfavorable, the death rate 
having amounted to 38-16. At this station, owing chiefly to the prevalence of 
fevers, the admission rate was veiy high, and the same remark applies to 
lloorkoo, where, however, in spite of sickness prevailing to an unusual extent 
the mortality was small. 

232. In the Central India group of stations, the results for 1809 arc still 

m. 1 .. more unfavorable than any of those which have 

group of Btations are more been already considered. Out of every J,000 
unfavorable than those of British soldiers quartered over this area, 64-7 w-ere 
any of the other groups. from sickness, 2,069 were ml- 

mitted into hospital, and 64-47 died. This mortality contrasts most unfavor¬ 
ably with the ratios of 18 and 24 per 1,000, which are shown in the three 
years previous. Of the total of 64-47 nearly one-half, 30-18, were due to 
cholera. To fevers, apoplexy, dysentery, and hepatitis, the other half of the 
deaths were mainly due.* 


233. At Agra the mortality equalled only 16-76, but at all the other 
Excepting Agra the returns stations the ratio was very high, varying from 30 30 

from all ue stations show at Beepree to 85*20 at Saugor and 119*74 at Morar. 

The admission rates at these places show the same 
disproportion in favor of Agra. There they amounted to 974 per 1,000; in the 
others they varied from 1,263 at Nowgong to 2,486 at Moi-ar. The returns of 
individual corps show a very lamentable loss of life. In the 103rd Regiment at 
Morar this amounted to 81-63; in the l-7th Regiment at Suugor it was 87-66, 
The Battery in the Gwalior Fortress lost in the proportion of 138*89, and in 
one of the Batteries at Morar, the casualties exceeded 185 per 1,000 ; 23 men 
died out of a strength of 124. 

234. Over a great portion of the Punjab the admission rate was very 
The high mortality in the 1"?^. Omitting hiU stations, it ranged from a 

Punjab due chiefly to the minimum of 1,366 at Umballa to a maximum ol 
heavy losses at Peshavrar. 3,392 at Meean Moor, and it is very r<;raarkablo, as 

will be more fully dwelt on when discussing the wide spread epidemic t.f fever, 
that many of those stations w-hioh are usually extremely healthy sufi’ered 
most. At Jullunduf, for example, the ratio was 2,632, and at Rawul Pindee 
2,472. The death rate for the province, 39 01, was high, but this was cliiefly 
due to an excessive mortality at a few stations. The leas of life at several of 
them, such as Ferozepore and Sealkotc, was small, 7’84 and 10 85; but at 
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Govindghur, out of a small garrison, the mortality was 136*75, and out of the 
large force at Peshawur it amounted to 146*68 per 1,000. 

236. Taking individual corps there is a veiy marked diflferenoe in the 
The general unfitvorabie results of the year. In the 20th Hussaw for 
statiatios of the provinoe for example, stationed at Campbellpore and Sydun 
the^vOTj^rSie Bowlee, the admission rate was only 1,061. In the 
raeulte at different stations. 95 th Regiment at Meean Moer it was 3,597, and m 
the E. Battery, 19th Brigade, Eoyal ArtiUery at Rawul Pindee, it was no 
less than 4,266. In the 2l8t Hussars at Umballa the mortality was only 9*73. 
In tlio 36th Regiment at Peshawur it was 171*70 per 1,000. In forming 
any estimate of the general sanitary history of the European Army of the 
Punjab for 1869, as shown in Table VI, the details regarding individual 
stations and regiments, as given in succeeding tables, Inustbe carefully studied. 


236. Having indicated yery briefly the chief facts connected with the 
_ . , , j., statistics of each group of stations for 1869, the 

bS meteorology of the different areas which they 
taken In ooaneotion with their occupy may now he considered. Our means of 
sanitary ry. becoming acquainted with the met«iorologioal 

phenomena of India are still most imperfect, hut under the supervision of the 
reporters in each provinoe very valuable data are now being collected. These 
provinces do not ooinoide with the provinces of disease which have been 
adopted bjr Dr. Brydon. Mr. Blanford’s Report of the Lower Provinces for 
example, includes the whole of the first group—a very much wider area than 
is indicated by the stations in which British soldiers are quartered, and which, 
as regards disease, is chiefly represented by the statistics of native troops and 
prisoners. It also includes a portion of the second, the othen parts of which 
ftdl to the reporter of the North-Western Provinces, and a similar division of 
the different areas occurs in other parts of tho country. Mr. Blanford’s 
Report- is particularly full of interest, and it is very desirable that the 
mam facts which have been recorded by him and the other reporters should 
be embodied in any general sanitary history of the year. 


237. "The atmospheric preemire in Bong:al”j he observes, “was, on the whole, slightly (about 
, . - 0*01) lower daring the past year than in 1868. The fact, liow- 

tne Iiower ever, taken by itself, is barren of oonolusion,'since atmospheric 
movements are determined not by the absolute prewuro, but 
by the diii'crenoes of pressure in adjoining regions, and these differences are in opjKisite direo- 
.. , . tions in the two principal seasons of the year. It is probable 

mosp OTIC prcMUTB. strength of the monsoon in different years will here¬ 

after he found to vary with the amount of difference that prevails on or near the limits of the 
region over which it jdows. But Bengal is but a small tract situated at a distance from either 
of these limits, and the pressures in Central Asia (or Central India) on the one hand, and to 
the south of the equator on tho other, are not ascertainable at present. * * . * . * , 

***** llie area here treated of is too small, and the period discussed 
too short, to allow of more than a probable guess of the chief normal iMU-ometric^ features of 
the monsoons on the Indian Peninsula, hut there is much reason to believe that this triangular 
mass of land being alternately heated and cooled beyond the seas which enclose it on two sides, 
while on the north it is in a great measure cut off from Central Asia by the Himalayau Chain, 
acts on a smaller scale locally and independently much as Central Asia does on the larger 
scale; and that a subordinate focus of alternately low and high pressure exists over its interior, 
and determines the course of the local monsoons. That such is the case may he inferred 
from the known distribution of temperature as laid down in Dove's Charts, and in those more 
recently drawn up by Messrs. Schlagintweit.* * * * 

“The most striking feature of the temperature of 1869, as compared with that of 1868, 

is its high range in the first five months of the year. At 
Temperature. almost every station this excess is manifest, but especially at 

two, distant from each other, and differiug greatly in ail thfe physical circumstances of their 
position, Port Blair and Berhampore.* * * * * The greatest excess of tem¬ 

perature occurred at Berhampore, and at this station it was at its maximum in May, orimme- 
diatoly j)recpding the oommcaoement of the rains. But Patna, Hazareebaugh, Benares and 
Roorkee also show excessive temperatures in May, second only in this respect to Berham- 
porn.” * * * * . * 

“ In April and May a mean temperature equal to that which usually prevails at the ther¬ 
mal focus of the Peninsula (Nagpore) was experienced over an area to tM west of the Ganges 
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Delta, includiog Hazareebaugh, Patoa, Berbamporc, and probably Gya and Mongbyr; of which 
stations Hazareebaugh showra the h^hrat temperature. This region coincidee with that over 
wbich low barometric pressure previpled in the same months, and the former fact goes far to 
explain the latter. At the same time, the temperatures ofl Daijeeling and Ooalpanili were 
mnoh below the mean, and diSei^ from those of Berhampore and Hazareebaugh by from 
10“ to 16“,—the differenoe of latitude, be it remembered, being not more than 2“ to .T, and the 
mean differenoe of temperature at this season not more than 6“ to 7“. At Calcutta the tem¬ 
perature during these months was about as much above the mean, as during the previous year 
it had been below it, but it is worthy of remark that the highest temperature of May did not 
exceed 100, and there were no hot wmda These winds, mdeed, the temperatiu* of which in 
Lower Bengal is sometimes as high as 105°, do not reach Calcutta in all years, and in 1H69 
there is an apparent reason for their absence, since th^ come from the heated plains of the 
North-Western Provinces and Central India, and the region of low pressure of Hazareebaugh 
and Monghyr would be the foous towards which the winds would tend from all quarters. The 
heat at Calcutta was generallyremarked as oppressive, but this implies something more than 
mere excessive temperature; generally indeed humid air and a calm atmosphere.* * * * * 

« From each a comparison as can be instituted between the data of 1869 and those given 
Solar report for 1868, it appears that the intensity of that 

portion of the solar radiation which penetrates the atmosphere 
and affects the exposed thermometer, was generally greater during the earlier months of 1869 
than these of 1868. This is especially shown at Hazareebaugh and Patna. At the former 
station the solar radiation was very intense in April and May,—its mean temperature in the 
former month being 168°, in the latter 164°,—^while on one day the reading was high as 172.“ 
At Berhampore the highest moan of solar intensity was in April, when it was nearly 19 
degrees above that of Calcutta and only 8“ below that of Hazareebaugh. Monghyr and Patna 
also ^ye high means, and at Gya in June the solar heat was nearly as intense as at Hazaree- 
baiign in May. At Goalparah, on the other hand, the mean intensity of solar radiation was 
123“ only in April and May, that is 8 degrees lower than at Calcutta and 30“ lower than at 
HaCaroobnugh (on the mean of tho two months.) Thus then the data, imperfect as they are, 
show the general local ooincidence of intense solar radiation with high air temperatures, and 
ince ver«a ; and since' the high and low temperatures coincide with low and high barometric 
pressures ^peotively, it seems a reasonable inference that the variations of local solar radia¬ 
tion in different years may be th© main determining cause of the barometric irregularities 
described in a previous part of this report. •*•*** * 

" Except at Saugor Island, Calcutta, and False Point, the atmosphere in tho earlier 
months of 1869 was generally drier than in the corresponding months of 1868. This was 
especially the case at Berhampore, Jessore, Daijeeling, Patna, and Monghy, as well as 
apparently in the North-Western Provinoes : and it seems not improbable that it was at least 
. in part due to the deficient rainfall of the preceding year, 

ty e air. other hand, since the increased siccity implies dimi¬ 

nished evaporation, we have here one probable cansc of tho higher temperature noticed in the 
previous pages. In tho latter months (October, November, and December,) it was generally 
slightly more humid at tho Western Bengal and Befaur stations and at those of the North- 
Western Provinces, and the increased hnmiditr coincided with a somewhat lower temjierature, 
both being the probable consei^uenoes of the rain, which fell generally over those regions in the * 
end of Septcml^r and beginning of October, whereas the rains of the previous year had failed 
almost entirely. Hazareebaugh seems in some degree to be an exception ‘to the rule, since, 
while the temperature was considerably higher in the earlier montlis of 1869 than in 
those of 1868, the humidity of March and April was also higher. But even here it may 
lie observed that the chief excess of temperature was in February and May, and in both years 
the siccity and temperature were comparatively great, and the Imroroeter low * 

" As might be anticipated, the Serenity Tables show a vciy direct relation with those of 
b /.xi. , L solar radiation and air temperature, when a comparison is 

Serenity the atmosphere. game latitude, and the same month 

of the year. Celeru parihin, as a general rule, the greater proportion of clear sky, the greater 
the intensity of the solar radiation, and the higher the temperature. 

"The rainfall of 1869 was considerably less than that of 1868 in Orissa and the Delta of 
the Ganges, slightly less in the eastern and north-eastern, considerably greater in the western 
and north-western circuits. In 1868, os I have elsewhere show’n, with the barometric depression 
in tho north-west of the Bay of Bengal, the rainfall was excessive in the western part ol the 

Delta and Northern Orissa, and the vapour-hearing winds 
Bam-fall. arrested or drawn aside'from their usual course towards 

the highly heated plains of the North-West and the Punjab. We have seen that in 1H69 
there was a local barometric depression in the elevated country to the west of the vlnngetic 
Delta, and an nnusually high temperature during the hot weather months; that at the entrance 
of the Assam valley the femporature was below the moan and tho barometer relatively high, 
and there was probably a second local barometric depression in Upper Assam. This distribution 
of pressure did not undergo much alteration during the rainy season, the most imjiortant 
change being a rise of pressure about Hazareebaugh, which, in the latter part of bcfilcmber 
and ttie leaning of October, permitted the vapour-hearing winds to pass onward to tho North- 
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Wt'stern ProviaccB and Central India, and thus to save those provinces from the impending 
disasters of a second year of scarcity, if not ahsolutc famine. # # * * 

* The fall was leas than the average in Orissa, the G^ngetic Delta and Arraean. Also in 
Eastern Bengal (except Sylhet and prSiably Cherraiwonjee,) in Lower Assam, Sikkim and parts 
of Behar. It was above the average at Sooree and Berhampore, and over a tract of country 
stretching between the Rajmehal Hills and the Bhootan Doors, including Dinagepore, Bung- 
pore, and probably Julpigoree and Buxn. The rainfall in Upper Assam seems also to have 
Itecn in excess of the average, and it certainly was so in Sylhet. In so lor os any conclusion from 
our present data is legitimate, it would appear that the area of greatest rainfdl did not coin¬ 
cide with that of barometric depression, but was at 150 miles to tlie north-east of it. It was 
very restricted, and in some places, if the data could be trusted in detail, would seem to bt? 
sharply defined, e, g., between Sooree and Burdwan j but 1 am not in a position to say that 
either of these rcgist(»rs can be implicitly trusted, as their gauges have not been tested. A 
similar strongly marked difierence is shown by the neighbouring stations of Sylhet and Caebar, 
the rain-gaug(!s of which I have examined, and know therefore’ to ho subject to comparatively 
trivial errors, while I have full oonfidemce in the general accuracy of their records. But a still 
more striking difibrence is that of Calcutta and Howrah j the rain-gauges of which are only 
two miles apart on opposite sides of the Hooghly. lu this case, however, the difference is 
mainly due to the partial character of the storms in February and March. The relation above 
remarked lietween the area of greatest rainfall and that of greatest barometric depression may 
possibly be due to the operation of a general law, since it had its coanterjmrt in the preceding 
year. It will be seen, on rel'erence to the report for 1868 (pp. 27 and 48), and to the charts for 
the months of June and Ai^ist 1868, that in these two months, when the barometric depres¬ 
sion near Saugor Island was most intense, the rainfall was greatest at some distance north of 
the depression. In June there fell more than 80 inches at Balasore and Contai, near the coast, 
in the north-west corner of the Bay. Over a larger area around that of maximum precipitation 
and including Calcutta, Midnapire, Saugor Island, &c., the rainfall exceeded 20 inches, and 
over another and less definite none exterior to the above, it was between 10 and 20 inches. 
Similarly, on the chart for August, a series of concentric zones, centreing at Hooghly, mark the 
iireas of 10 to 20, 20 to 80, 30 to 40, and more than 40 inches, the last mentioned quantity 
having been registered only at Hooghly. The relation thus shown is remarkable, and has not, 
HO far as I am awwe, bwa noticed before j it is difficult to believe it fortuitous, but if it be 
constant, its cause is by no means obvious. That a heavy fall should ■ occur where the 
barometer is lowest might be expected, but it is not clear why zones of rainfall more or less 
similar in form to the imbaric zones of minimum pressure, should occur at a distance from the 
former, so that when laid down on the map they suggest the duplicate image of the isobaric 
lines scon through loeland spar. The only explanation that occurs to me, and which after all 
is merelj’^ tentative, is that afibrded by the greater momentum of the southerly wind, as com¬ 
pared with tliose which tend towards the barometric depression from other quarters. In virtue 
of this superiority an ascending stream of air and consequent prccipitatiou might occur to the 
north of the depression rather than immediately over it. But a wider basis of fact is required 
to establish the empirical law j pending which, any disouBsion of reasons and causes must he 
premature. * * * * 


“ In 1869, there was an unusual prevalence of southerly winds in the first two months of the 
year, to which may probably be attributed, in part, the prevailing excess of temperature over 
the corresponding months of 1868, already noticed at page 84. In May and June ihe princi- 
• juU deviation from the normal directions is shown in the 

predominance of westerly winds at Hazareehaugh, north¬ 
easterly at Monghyr and of northerly winds at Patna and Benares, which may undoubtedly he 
attributed to the Hazareehaugh and Monghyr depression; these dheotions, os well as those of 
the winds at the Della stations, being in exact accordance with Buys Ballot’s law, with a 
minimum pressure between the two last named stations. In July and August with the relative 
rise of the barometer at Hazareehaugh and the contraction of the area of deprefsion, the wiuds 
generally drew round more to tlis eastward, and in September, in the latter part, of which 
month the rains reached the North-Western Provinces in abundance, the general direction 
throughout Beng.-il was between S E. and E S E. * * * *. 

“ The year 1869 has been somewhat remarkable for the number of cvclonos that have been 

felt in Bengal or on its coasts. Tnree of these occurred 
at the commencement of the south-west monsoon in May 
and June, and one at its close, in October." 


238. Dr. Murray Thom^n, the Reporter for the North-Western Provinces, 

divides the year into portions—the early cool s^on, 
North- the hot season, the rainy season, and the cold 
weather in the latter part of the year. With regard 
to each of these he makes the following general remarks:— 

"The early c«X)l season of 1869, including the mouths of January, February and March, 
very much resembled that of 1868 : the first three weeks of the period had dry, deSr, cold 
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weather; the cold in the momit^pl of the first two weeks of January being often iuteuse. 
Clondy, wet weather was observed from tiro 20th of Jannaiy to the 7th of February; the two 
middle weeks of Febniary had clear skies, but from the 28rd of February all through March, 
dull cloudy weather was wie rule. A good deal of rain fell, in the stations between the Jumna 
and Ganges and to the north of the latter river. The season was a healthy one. There was 
no prev^ence of any disease reported from tlie observing stations in the North-Western 
Provinces and Oudh. « « # ^ ^ ^ 

“ The hot weather of 1869 extended over a ^period of two months and seventeen days 
(April, Majr and the first seventeen days of June). Although it is difficult to separate sharply 
a period like this either from the latter part of that which precedes, or the former of that 
which follows it, yet here we have to deal with a ireriod of very high temperature, and in 
which there was no appearance of the monsoon raina^^ # ^ ^ 

" The barometer stood lower tliiin it had done in the two previous years. In April the 
temperature was nearly the same as in 1868 and 1867, but in May and the first part of June 
it was much higher. The whole season was very dry, but not. more so tban in the other years. 
But the determination of the humidity of the atmosphere, as at present carried on, is far from 
being an accumte process; too much reliance, therefore, cannot be placed on the results on 
which the above statement is made. 

"Judging simply from inspection of the hot weather, and leaving instruments out of view, 
there can be no doubt that it is the driest part of the year. EvajH)ration proeee<ls, as may be 
supposed, with great rapidity: a large body of water wiU lose as much os half an inch of its 
dej»th in 24 hours. ####**# 

“ ITio rainy season of 1869 was far from being normal. The hot weather lasted well 
into June, and no rain fell till in the third week of that month. In July tlie rain was more 
frequent, and especially was this the case in the more easterly provinces. The 8rd to 8th, I llh 
to 14th, and 24th to 28th, were groups of wet days all over the North-West. But, although 
rain fell thus frequently in July, yet the total falls were generally less than in 1868, which 
was a year notable for its diminished rains. In August the rairiialls were less numenms than 
nfi July,, and here again this was more conspicuous in the more westt^m than in the eastern 
prorinces. The amount of rain which fell in August 1809 generally far exceeded tluit which 
fell in 1868; in fact, in the latter the diminished rainfall of August woe very striking. In 
September also we liad a great contrast between 1868 and 1869. In 1868 the amount of rain, 
except in the eastern provinces, was very small, while in 1809 it fell frequently and heavily 
all over the North-Western Provinces. In’Oetober the rain was confined to the first eight or 
nine days, but in these it rained heavily, giving a total fall which contrasted strongly with 
1868, wlien no rain whatever fell. The ram of September and October raised the annual fall 
to nearly the aveinge amount. The abnormality of the rainy season of 1869 consisted in a 
)X)stpoiiement of the regular rains rather than a failure in the amount. * * # 

"The latter cold weather includes the months of November and December. 

“ It is in this part of the year, along with the firet three months of the suottceding year, 
that the cold weather exists. In 1869, exoept'^R tbe 18th and 19th of Dcccinher, there 
was a steady drop of the temperature from the 1st of November to the end of the year; but the 
decrease of tom])erature does not stop at this time, but goes on through the first half of 
January. The barometer rises while the thermometer falls. The cooler any place is it has 
more air over it, and conseqdeutly more pressure or weight hearing on it. The year 1869 
showed no exception to this rule ; air-pressure increased nearly all through the period. From 
the 20th to the 26th of December, the only rain of this part of the cold weather tell. I’his 
is quite a usual occurrence. The wind had a general westerly direction, except during the 
|>eriod of rain. 

239. In the Central Provinces the meteorological observations are under 
Meteorology of the Central the direction of the Sanitf^ Commissioner, and the 
Provinooe- following extracts from his review of the climate 

of these provinces, which he has furnished me with in anticipation of the ap¬ 
pearance of his Annual Report for the past year, will be read with interest. 

" Meteorological observations have been recorded throughout the year at the stations of 

Nogpore, Jubbulpore and Baiporo; and at Seoni from the 
Htations at which observations arc Thermoinetric observations have also been regis- 

***'*“• ter^ on the Puchmurree Hill from Fehraaty to November. 

" AtNagpore observations have been continued for only two years, and at the other stations 

for only one complete year. - A comparison between the con- 
Motoorology of 1869 compared dftions prevalent in the different seasons of the two years at 
with l^. danced from obaerva- be of considerable interest and value, but in one 

tmu. taken at Nagpore. important point the meteorology of Nagpore in 1869 difiered 

from that of the provinces generally. The rainfall at Nagpore in June and July srai^ly 
exceeded the scanty fall of the previous year and was again far below the average tall of those 
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months in the previous year, which was not the ease in any other distciot except Wnrdah. The 
mean iarometrle pretiurs was greater in January, February, Api^, August and November, less 
in the other months. The mean temperature was considerably higher in the first half of the 
year, i. in the spring and hot weather, lower in the rainy season and autumn. The mean 
humidity was less in the first half of the year, considerably in excess during and after the rains. 
There was less cloud in May, the hottest month of the year; in the auttmn the amount of cloud 
was greatly in excess over the season of 1888. The rait^'ull Was less in the spring and hot 
weather, greater during the monsoon, and th|ii was more especially the case in the months of 
Septemlier and October. In the general direetiou of the utnd there was no great difference in 
the two years. The velocity of the unud was much the same during the hot weather in both 
years; it was considerably less in the rainy season, greater in October. The amount of otoue 
as estimated by Schoubein’s test was generally less thw in the preceding year, but greater in 
June, October and November. 

“ In Nagpore, Wurdah, and Baitool the total rainfall for 1869 was somewhat below the 
„ . ... average of, former years, but in <011 other parts of the provin¬ 

ces the full a^verage was obtained, and what is of great impor¬ 
tance, the later rains were heavier and more prolonged than usual. Consequent on this more 
abun^nt rainfall, we have in the later months of 1869, a lower temperature and a greater 
amount of moisture, the greatest difference in these respects occurring in the month of 
October. 

“ Comparing the amount of atmospheric moisture at the different stations, we find that in 

April and May in all stations the atmosphere attains a state 
Humidity. of almost absolute dryness. The greatest degree of dryness 

was attmned at Jubbulpore at 4 p. M., on the Ist and 19th 
May, when the temperature of the wet bulb was 41'8 below the dry bulb, and at Nagpore on 
the llth April when there was a difi'erence between the wet and dir bulb thermometers of 
35” at 10 A. M. and 41° at 4 p. h., the relative humidity calculated according to Apjohn’s 
formula being *08 and *09 (saturation being 100). It is, I think doubtful whether our 
instruments can indicate greater dryness than this. But while the hygrometers at all l&e 
stations indicate an extreme degree of drjmess daring the hot weather, the difference in the 
effect of the rainy season on the hygrometer in different localities is very great. Thus, if 
we take the month of July, in which the rainfall was generally the heaviest, we find that 
although in that month the mean humidity at Raepore was *81, at Seoni *80, at Nagpore *73, at 
Jubbulpore it did not rise higher than *53, although the rainfall was greater there than at any 
of the other stations, and on reference to the nygrometric table for Jubbulpore it will be 
observed that the humidity did not rise above ‘66 in the subsequent months of August and 
September. This great dtyness of the atmosphere at all seasons at Jubbulpore, as indicated by 
the hygrometer, is the more remarkable when the great prevalence of malarious fever at 
Jubbulpore is considered. 

“ Centrally situated as these provinces are, an accurate record of direction of the wind is of 

much interest and importance, particularly with reference to 
Wind. theories regarding the connection of epidemic disease from 

one tract of country to another by prevailing winds. Being 
within the tropics, the changes in the direction of the wind as the different seasons come round 
are very regular. The north-easlcrly wind sets in October and continues steadily in this 
direction or easterly through November and the early part of December; in the latter part of 
that month it slackens and southerly winds are frequent; the north-east wind however continues 
the prevailing wind till the end of January or beginning of February. In February and 
March the wind is variable, but southerly and south-westerly winds are more frequent In 
April the prevailing wind is north-west, and it continues front this direction until about the 
middle of June, when the monsoon seia in, the general direction of which is west and south¬ 
west ; westerly and north-westerly winds are the strongest; the north-easterly and easterly winds 
are generally light. A clear sky commonly accompanies the north-east and easterly winds, and 
their comparative dryness is shown by the rapid decrease of tlie relative humidity, of the 
atmosphere in the month of November, when these winds prevail with the greatest steadinew, 
the wind from the north-west is however the driest wind. South and south-we^rly winds 
bring clouds and are commonly followed by electric disturbance and showers. Thunder-storms 
are commonly fn^quent in the month of March and beginning of April, but in 1869 their 
occurrence was less frequent and general than usual. 

" The currents of air that traverse Central India differ considerably from those that prevail 
in the Ganges valley and Northern India, particularly as regards the relative frequency of winds 
from the south-east and east. In the Gauges valley and the North-West Provinces, south-east 
and easterly winds are frequent from March till October. In this part of India a south-easterly 
wind is rare at all seasons. North-easterly and easterly winds prevail in the cold weather, but 
after February on easterly wind never occurs except for a few hours from some local atmospheric 
disturbance. Between February and October—-the cholera season in these provinces—a current 
of air that shall reach any part of the Central Provinces from Bengal or the north-west seldom 
or never occurs." 
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240. Br. Neil, the Eeporter for the Punjab, f?ives tin; folloivin" suminan- 

of the meteorological observations register'd in tluil 
Hotooroiogy of the ihwjato. during the year 

♦ 

“The rain-fall for 1860 more nearly approrimates that of 1867 than that of tho intermediate 

year, while in many stations, us for exiimplc nntny on the 
fiain-ful. north-western frontier, the fall of 1860 far exceeds those of 

the previous years. The month of March 1860 was unusually rainy thron»hout the jiroviucc, 
whereas the two succeeding months were very dry, and it would therefore seem thnt during 
the first three months of the year the rain had ex}^iended itself for a time. Durinf; April 
and May of the two previous years much more rain iell. 

"During the month of June 1869 tho tall of rain was less general in the southern <lis- 
tTiots than during the same month of the two previous years, whereas in some stations along 
the north-western frontier as at Mozntfurgurh, Mooltan, Dera Ismail Khan, Dera Gazi 
Klian, &o., the fall was greater. In July 1860 rain became general between the 4th and 
6th, hut no heavy falls occurred until after the 15th. There is a very great dill'creiiee in the 
time at which tho rainy season (^mmenced in the Punjab during July 1867, as compared with 
the two succeeding years. From the Ist to the 10th of July 1867 rain-fall was very general, but 
ceased almost entirely till the 19th, and very little fell from the 25th to the end of the month. 
In the two succeeding years, however, the more general and copious fall seems to have reserved 
itself till the latter half of the month in each year and then to have continued more steadily 
and copiously. Matters were reversed in August: for during that month of 1867, rain was 
more general and more copious than the falls for the same month of the two suecetfling years 
combined. In the month of September 1867 and 1868 rain ceased almost entirely by the 8t.h; 
but during the same month of 1869 a heavy fall occurrefl on the 4th, and throughout tJu' 
whole month ruin-falls were frequent and very general. Tliat this late rain-fall in 1869 hml 
much to do with the great prevrience of fever observed, I make little doubt: during the last 
three months of each year little or no rain fell until towards the end of December, but more 
fell then during 1867 and 1868 than during tho same jieriod of J 860. 

" Tile mean temperature during the earlier months of the year 1869 was much less in some 

stations than it had been for the same i»eriod during the two 
Teinporatnre. previous years. This was mure particularly the ease with fron¬ 

tier stations as also with Rawulpindec and Sealkote. Tho months of April and May jiresentcil 
throughout nearly ail the provinces an uniformly higher mean temperature in 1869 than during 
the two previous years. The cause of this is doubtless the smmler amount of rain during 
these months last year than during tho previous periods. The mean temperature ot June ami 
July 1860 was on the whole less than during the same months of the two previous ycare, on 
account of the greater fall of rain. In August 1869 the mean temperature was much the sunie 
as during the same month of tho previous year, both being almost uniformly highcir than 
that of August 1807, during which month much rain fell, September 1889, however, shown 
a lower mean temperature and much more rain than the same month of the Iwo previous 
years. The cold weather came on more rapidly in 1869 than in the two jirevious years, 
and iu many stations the minimum temperature was very much less during the lust three 
months of 1869 than in those months of the two previous years. The unusual amount of ram 
in September 1869 was doubtless the cause of this. The daily rouge of temperature during 
1869 differs in many interesting partieuhirs from that of the two previous years. During the 
first three months of 1869 a eonsidorable amount of rain fell, especially in March, and conre- 
quently tho daily range of temperature was less. In some stations indeed the range was, 
during March, as much as ten, twelve and even eighteen degrees less than during the same 
month of the two previous years. April and May, however, presented greater ranges, being 
drier. June and July did not present much difference j but August 1869 on the whole showed a 
greater range than the same month of 1867 and 1838. Not so with September 1869, however, 
on account of the greater amount of rain as previously noted. There is not much diHercnce. 
observed in the range during the months of October and November in the years under review, 
but during December 1869 the range mostly exceeded Uiat of any of the two i.revious years 

during the same month. i , 

" During tho first three months the wind blew most fre'qiiently from directions lying between 

north and west, but during barometric depression it often 
Winds. eusterly directions. This was more particularlv 

the case towards the end of January, tlie second and third weeks of Felmmry, and parti¬ 
cularly so during the firsl. week of March. In April the wind became more variable, ‘.'"t st iU 
most fi-eiiuontly westerly, changing however, os in the previous month, to on caster y direction 
during gteat barometric depn>ssioiis. In Moj; the wind was most Irequently ofUn 

leering round to eastwarel, as in the two previous years. Irom this month to the end of Sep¬ 
tember tho wind, so far ns tho records can ho relied on, had an easterly tendency, while towards 
the end of the year it gradually turned northward and westward : such is ^wnilly the iw^se in 
the Funiab. Daring the most rainy periods (July and September) of the hot weather of last 
year easterly winds almost constantly prevailed, w'bilc m the previous year during the 
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rainy reason the winds wore very various, to which circumstances is no doubt due the greater 
Honreity of rain at the proper times.” 


241. Mr. Blanford is the only Eeporter who attempts a revi(w of 
Th. importtnoe ofemb™,. moteorologicd phenomena oooniriig Wnl his 

ing the meteorology of India own immediate province. In addition to the 
in one report. registers kept at 17 stations in Ben^l Proper, 

he also receives a copy of the observations taken at Port Blair, Madras, 
Benares, and Iloorkee. “ The meteorology of Bengal,” ho observes, “ cannot be 
treated independently of that of other parts of India and the neighbouring 
seas, and I cannot but express a h6pe tlmt before long it may be possible to 
include in one general report the data of a very much wider area.” This is a 
question which well deserves attention. If the obsoryations made throughout 
the country were all embraced in one general review, there can be no doubt 
that they would bo considered in a much more satisfactory manner and with 
some hope of arriving at reliable conclusions. The same remarks which have 
been so frequently made with regard to the statistics of disease in India apply 
with equal force to the records of its meteorological phenomena. A merely 
local view of either one or the other must of necessity he imperfect. If these 
two sots of facts are to be studied on a really philosophic basis, they must l>e 
taken as they affect the whole peninsula. The question is one of great practi¬ 
cal importance and scientific interest. 

242. The diseases which have chiefly contributed to the rates of sickness and 
smau-pox was more preva- mortality during the year, tis they were distributed 

lent and fatal than in any over the different provinces or attacked individvial 
year since 1881. stations and regiments, will now bo briefly alluded 

to. The history of the epidemic of cholera having already been fully narra¬ 
ted, the first disease of importance which claims attention is small-pox. 
Among the European soldiers throughout the Bengal Presidency, 130 cases of 
small-pox were treated during the year, and of these 16 were fatad. The ratios 
both of admissions and deaths 3’8 and •46 per 1,000 are higher than in any 
year since 1861, when they equalled 5*2 and *96. In 1869 small-pox was 
extremely prevalent among the general population. On reference to Table X 
;t appears that the unusuad numfo of cases among British soldiers was not 
confined to any particular group, but appeared chiefly in a few stations of each 
group. Por example, there were 11 at Lucknow, 8 at Meerut, 19 at Agra, 
27 at Saugor, 13 at Ferozepore, and 12 at Meean Meor, many intermediate 
places having escai)ed altogether. 


243. The importance of taking every precaution to prevent the spread 

of small-pox, when it appears in a cantonment, 
ed formed the subject of a representation during the 

used by smaii-pox caaes have year, and attention was then drawn to the necessity 
been issued adhering strictly to the ordore regarding the de¬ 

struction of tents and every other article used by small-pox patients which could 
not immediately be subjected to thorough disinfection. For the sake of conve¬ 
nience, and in order to avoid any confusion on this important matter, a complete 
set of rules to be observed on such occasions has been prepared, and is 
appended to the jMunphlet containing the revised rules to be followed on the 
appearance of cholera. 


244. During the year 26,978 cases of fever were treated, and 163 of these 
Fevers have been more pre- ^ho admission rate from this one disease 

valent than in any year sinoe m its various forms equalled 760, and the death rate 

4'71 per 1,000. Fevers have boon more prevalent 
than in any year since 1863. They then amounted to 787 per 1,000. In no 
one of the last five years have they equalled 660, hut from 1869 to 1862 the 
annual admissions varied from 780, to 910. As regards deaths from this cause, 
the results of 1869 are even more unfavorable, for the death‘rate of 4'71 is higher 
than in any one of the previous eight years during which it ranged from a 
minimum of 2-03 to a maximum of 3*97. The gradual monthly rise in the 
number of eases of fever from February to November is well seen in Table I, 
in which the admissions from the whole army are entered. 
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245. This remark does not apply to Bengal Proper, where there was little 
Tevers were very prevalent Anotuation, but in all the other groups it is very 

in aU but the flmt and End marked. In the second of them, for example, the 
groups of Btattone. fever admissions rise ffom 57 in January to 521 in 

June, and then declining rise again to 352 and 380 in October and November; 
but although this marked difference exists, there was no great prevalence of fevers 
in this group in 1869. In the third of them, the number which was 62 in Feb¬ 
ruary was 366 in November. In the fourth and fifth groups the difference is 
still more striking, and the epidemic was much more severe. In the first of 
these there wore 73 cases in Febimry and 1,107 in November; in the second 
of them with a minimum of 184 in February there was a mavininm of 3,452 
in November. 

246. A glance at ^ble IX shows tliat not only the two first grouiw 
individual stations suffered escaped the extreme prevalence of the fever, as a 

much nwre than otben in whole, but also that not one of the stations in them 
each of the three last groups, suffered in any marked degree. In the third group 

on the other hand, while the greater number of the cantonments were remark¬ 
ably free from fevers, the admissions at Delhi and Eoorkee were very numerous, 
equalling in the former 1,309, and in the latter 1,233 per 1,000. In Meerut on the 
other hand, which lies not far from either of these places, the admissions from 
fevers amounted only to 277 per 1,000. In the fourth group the ratio at Agra 
and Nowgong was small, bomg only 274 and 282, but in all the other stations 
the disease was extremely prevalent, the cases varying from 556 per 1,000 at 
Gwalior to 1,864 at Jhansie. In the Punjab, excluding hill stations, the 
epidemic was widely diffused. Sealkoto, Umhalla and Camphelljjore suffered 
comparatively little. In the other cantonments within this province the 
number of cases varied from 761 at Ferozepore to 1,970 at Fes lawur, 2,383 
at Mcean Moer, and 2,881 in the fort of Attock. 


247. It has lieen stated that fevers wore more prevalent throughout the 
The BtatiBticB of previous Bengal Presidency in 1809 than in any year since 
epidemics of fever. 1863, but the hare statement of this fact without 

any detail of the areas which have been chiefly affected in those two years 
would admit of no satisfactory comparison being made. In the annexed 
statement the sMistics of fevers in each year since 1858 h%ve boon entered, 
and it contains several points of much interest. It is to be remarked that, 
although under the head of fevers a certain proportion of cases of cntoric! 
and other specific fevers is included, the great mass of cases were intermittent, 
remittent, and continued, the various forms of malarious fevers usually accepted 
as belonging to that class. 
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248, This return bears out tbe statement that fevers have lieen more 
StatistioB of fevem from prevalent over the European, army of Jten^al 

isse to wee. during the past year than in any year sinee 1 S(»2. 

But in the first throe groups the returns were comparatively favorahh' ilurint; 
1809. The unusual prevalence of the disease was chiefly confined to tlu^ Ibiirth 
and fifth groups; a reference to previous years also shotvs that the areas rcprt‘- 
senteil by these groups are those in which fever most frequently assumes an 
epidemic form. I'hc two provinces, however, do not always suffer in corninon. 
In 1859, 1800 and 1801 for example, the Central Provinces showed a v(*ry 
high ratio of admissions from this cause, while the Piinjah was com|Hira1ivelv 
free. In 1862 both suffereil severely. In 1863 the Punjab was most atteeted. 
In 1869 the ratio of admissions in each has been very much the same. 

249. There can be* litth' doubt that a close connexion exists ludweim 
The oo&oeotion between the unusual provalenot! of fever in 186!) and the 

meteorology of the year, hut its exact nature is 
cannot be satisfactorily ex- not easily determined. Ao relation can he estah- 
plained. lished between the extent of rainfall and the 

amount of fever at different stations. For example, at Umballa 12-4in<!hes 
fell in July and 8’3 in September, or a total of 2()'7 ; hut during the five months, 
July to Novemlier, the number of cases of fever was very small, and amount»*d 
only to 304 per 1,()00. At Lahore, during the same period, the rainfall was 14’2, 
and fevers equalled 1,783 per 1,000, At Hawul Pindee this rainfall during the 
same period >vas 9 inches, and fevers numbered 1,410 per 1,000. At Pesliawur, 
with a rainfall of only 9'5 inches in these months, the admissions from fevers 
wctc 1,206 per 1,000. Nor is the increase in fevers synchronous with the rain ; 
this is particularly seen in the case of Peshawur. In the month of J um^ 
only jV^'bs of an inch foil, in July there was none, in August/s-f^bs, in Ootolau’ 
1‘6, and in November again none: yet the admissions rise from 221 in July to 
429 in August, 425 in September, 514 in October, and 490 in November. The 
comparative statistics of rain and fever in a few stations during 1869 are given 
in the annexed .statement:— 
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250. If the results of previous years bo taken, it will appear that in some 

Diflbrent years with sitnHar «« ® ^-bepast 

rainfall, show very diflbrent year, there was no unusual prevalence of lever. At 
prevolonoe of fever. llawul Pindee, for example in 1868, the rainfall 

during the five months, July to Novcmlier, was 12‘9, or one-fourth greater than 
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in 1809, and yet 1868 was a year strikingly non-epidemic in its oliaracter. Nor 
can any relation be traced between fever and difference in temperature in the 
autumn months. The statistics on this point have been carefully examined, 
hut they lead to no results. These facts arc of great importance as illustrat¬ 
ing how very ignorant wo still are of the circumstances under which malarial 
diseases assmne an epidemic character, and how much remains to be done in 
elucidating the subject. 

251. Of apoplexy, 261 cases were treated in 1869 compared with 241 in 1888. 
Apoplexy was more fatal The ratio of admissions in the tw'O years was almost 

than in any year sinoe IMS. identiQal,—7’6 and 7'5 per 1,000. But the ratio of 
deaths from this cause in 1869 (3*78) was considerably higher than in the year 
previous (2 78), and much higher than in preceding years. Apoplexy has indeed 
been more fatal tq European soldimw serving in the Bengal Presidency in 1869 
than in any year since 1869, when it caused a loss of 4*10 per 1,000 of average 
strength. Lucknow, Allahabad and Morar contributed the greatest number of 
casualties from this cause; nearly one-half of those attacked died. 

252. Dysentery and diarrhoea also were more than ordinarily prevalent 
Dysentery and diarrhoea fatal. The admissions equalled 160 and the 

were more prevalent and fatal deaths 3’56 per 1,000. These results are more un- 
than in any year since 1868 . favorable than in any year since 1863, in which the 
admissions equalled 169 and the deaths 3’73 per 1,000. In 1868, when the 
returns wore most favorable, they showed 114 cases and l’7l deaths per 1,000. 
In the fourth group, bowel complaints were most prevalent and fatal. The 
deaths from apoplexy occurred chiefly at stations which suffered much from 
cholera, and the results may, in some degree, be ascribable to the exposhre 
of camp; but no such explanation can be given of the unusual number 
of cases of dysentery and diarrhoea. The admissions and deaths duo to 
these diseases were certainly high at Lucknow% Allahabad and Morar, w here 
the troops moved into camp. When cholera prevails, an unusual number of 
c^ses of diarrhena is to be expected, and the ratio of 296 per 1,000 of this 
nature at Allahabad exceeds that of any station when there was a consider¬ 
able body of troops. But, if dysentery be taken alone, the proportion of cases 
tniated at some other stations fell not far short of tWt returned from those 
])lac(>.s where the troops were under canvas at an unfavorable time of the year. 
The highest ratio of Emissions from this disease in any station where the 
troops moved into camp on account of cholera was 102 per 1,000 at Allahabad, 
but at Meerut, without any exposure, the number was 97. 

253. Two hundred and twenty-three cases of. delirium tremens were 

• Delirium tremens was con- treated during the year, and of these 22 were fatal, 
siderabiy more provaiont than The .admission rate was 6*4 and the death rate *64 
in 1808 . 1,000. Three of the deaths from this cause 

occurred in Fort William, and five at Meerut. The results of 1869 under this 
head are more unfavorable than those of 1868, when they showed 4 4 cases 
and *38 deaths per 1,000. 

264. In 1858 the admissions from hepatitis equalled 67 and the deaths 
HepatitiB waa more fatal 6*84 per 1,000. In the admission rate thei’e has 
than in any year ainoo 1868 . ^jeen no great difference, the numbers having varied 
lietween a maximum of 67 in that year and a minimum of 61 in 1868. The 
deaths from this cause had, however, gradually diminished, and in 1867 were 
at their lowest,—a ratio of 2*67 per 1,000. The results of 1869 have, as regards 
this disease, been vciy unfavorable, more so than in any year since 1868. The 
highest death rate in any one group was 6*83 in Bengal Proper. Taking 
individual stations, no connection can be traced between this disease and any 
exposure in camp on account of cholera. The proportion of admissions at 
Lucknow, Allahabad and Morar W’as 60, 88, and 19 per 1,000. At Dinapore, 
where the troops did not move into tents, it w'as 109, at Bareilly 76, and at 
Moradabad 109. Great part of the sickness at Allahabad and other stations, 
which was ascribed to exposure in <jnmp, seems to have been really due to the 
influence of a very unhealthy season. 
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266. During 1869 the ratio of admissions from venei-eal affectious ha.s 
Ven6T6al disoases ware m 'heen 200 per 1,000. The difference between the 
preyatontiniseo asinisea. proportion of admissions in 1869 and in 1868 is so 
very trifling, that practically thev may be regarded as being the same in tluise 
two years; and it is much to be regretted that, when better results had been 
expected from a more careful enforcement of the rules for the prevention of 
venereal disease, there has been no improvement, and that the statistics of 
venereal disease in 1869 have been less favorable than they were in 18(57. This 
result is all the more unsatisfactory, because the prevalence of those affections 
>among the soldiers in 1869 was not confined to a few stations, the unfavorable 
returns from which have unduly raised the general average, but in the greater 
number of them, the records for the past year show an increase of such cases 
as compared with the number treated in the year previous. 

266. Dr. Bryden’s returns give the admissions per 1,000 in 68 difterout 
Oomparison of the stations bodies of men. Among six of these no cum¬ 
in those two years. parison can be made between’ the extent of 

venereal affections in 1869 as compared with any former year, as they formed 
working parties, or occupied stations for which no returns were previously 
given. They were as follows :— 


1. —Chunor 

2. —lliuieekhoi roads 

3. —Olmekrattt 

4. —Jotwgh 

5-—Dalhousie roads 
0.—Mnrree roads 


(7 months) 
(8 months) 
(7 months) 
(6 months) 
(7 months) 


Admittiotu )H>y l.OOl). 
.. 392-8 

... 7.'»-H 

... 138-2 
... 24-7 

... 157-J 
... 60-8 


At 29 of the places where the returns for 1869 can be compared with 
those for 1868, there has been an increase of disease during the former year, 
and in some of these cases the increase has been largo. 


STATIONS. 


]. Fort William 

2. Oiiittporr 

3. HrnartM 

4. 

6. Fattclifiurb 
<i Cawnpon.- 

7. Han-illy 

M MomdHlHid 
fi. NyuceTuI 

10. 1/niiduur 

11. ttiMrlit'e 

12. Moi-rut 
Di. Muttra 

14. Ajtru 

15. Murur 
1(1 Gwalior 
17. StHiprt'e 
IH. Jlmuaie 

10. Nowffong 

20. .Inltbulponi 

21. timlmilH 

22. Diigshaie 

23. Snhathoo 

24. .lullundur 
26. Fi>rozcpor« 

26. Scalkoto 

27. Govindgttrh 
26. Fort liuhora 
20. Nowsliern 


Ratio ov apnihbtome tmoiivsiik* 

HHAh OIBBAIIK »Kt l.OOO Of 
AVfHAGB MTEKKUTlt, 

~ 

18 UH. 

im. 
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253-8 

1 319-7 

842-5 

1 306-2 

308-7 

i 91-0 

2106 

169-5 

401-0 

26 ft -4 

489-4 

262-9 

847-4 

207-7 

294-9 

290-8 

831-7 

o:i-4 

160-4 

93-8 

169-4 

181-2 

143-6 

96-5 

111-9 

1531 

192-2 

184-9 

223-7 

131 8 

350-8 

l.W 7 

325 8 

179-6 

404-3 

270-3 

441-2 

189-6 

263 2 

92-6 

991 

650 

128-6 

111-9 

178-7 

104-0 

187-1 

127 3 

104-5 

11 - 2-9 

118-4 

169-2 

188-0 

119-1 

1 - 23-4 

74-1 

92-2 


KEMARKS. 


For 9 montlw only iu 18C6. 


! For 10 montba only in 1868. 
I For 8 tnoiitha in vni-h year. 
For 7 mouth* in cueli year. 


, For only 10 montlis in 186N. 


10 month* in oi>eh year. 

10 month* in 1869, 9 mouth* in 
1808. 

Fur 9 monlha iu 1866. 


I 

I 
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in some of tViese cases the increase is trifling, in others a perfectly fair 
comparison cannot be made, owing to the fact that the periods of observatitm 
in the two years do not correspond; but there is ample evidence to show that at 
nearly every one of these places the preventive measures have proved a failure. 
In not a few instances the failure has been signal, and the ratio of admissions 
from venereal aflections at Futtehgurh, Ca\vnpore, Jhansie, and Nowgong 
exceed that of any station during 1868. 

In 23 cases there has been a decrease of venereal affections, and the com¬ 
parative ratios of 1868 and 1869 as regards them stand thus— 


S T ,V T I 


I. Dniii-Dum 
i!. HniTii<-kp<)ri! 

.t. Ki-rhitinporc 
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1-12-8 

166-1 

127-1 

lCli-5 

141-3 

, 181-6 

86-0 

1112-6 

108-9 

131-3 

50-6 

288-5 

28-0 

283 8 

16-1 

160-8 

14.3-7 

1513 

184-7 

mi-i 

86-6 

S84-6 

156-6 

176-1 

106 4 

201-1 

89-4 


1 ! KM A It KS 

Only 8 iiiDiiUiH ill 186(1. 

Only 10 raoiithii in I860. 
Only 9 iiinnlliF in 1S68. 

Only 11 uiniithii in 1868. 
Only 10 nKintha in 1868. 


In one or two of these the returns are all the more favorable when (Mini- 
pared with those of the year previous, as the statistics of 1809 include a 
whole year, while those of the same stations for 1868 embrace only a part of 
that year. 

257. As these figures generally differ from those which are given by 

These etatistiOB Include Medical Officers in charge of the lAick 

both primary and secondary IJospitals, it may be well to state that Dr. Brj'deu’s 
^ statistics under the head of “veneri'al disease” 

embrace all formsi both primary and secondary, and in this respect are open to 
some exception as an accurate test of the results derived from the preventive 
measures for the year; but as the returns for all stations are prepared in tlin 
same way, it is not probable that any Lock Hospital is thereby made to occupy 
a lower position in the comparative scale than it would otherwise have done. 
In connection with this subject, there is another question which deserves some 
notice. In showing the amount of success which has attended their efforts 
to repress venereal disease, some Medical Officers have excluded all cases of 
gonorrhoea among the soldiers; but although this is a trivial ailment compared 
with any form of syphilis, it is one of the diseases for the prevention of which 
fhose measures were adojited, and their value cannot be properly tested if it 
is left out of the calculation. 

On a review of the working of the Lock Hospitals during 1868, several 
Important modifloationshavo important alterations in the rules for the prevention 

of venereal disease were suggested—the extension 
venereal disease. of the area around each cantonment over which 

they should be in force, the classes of persons to be registered, anil other points 
regarding wliich more complete measures appeared to bo required. Attention 
was at Uie same time drawn to the necessity of u much more efficient adminis- 
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tration of the rules already prescribed which in many cantojiments bad either 
never been enforced or had been allowed to fall into disuse. On all tbes(‘ 
matters orders have been issued by the Government; but as they apjwared only 
in the commencement of the current year, the experienese of 18G0 is \uluable 
only as showing; that the rules as they fonnerly stood were insufficient for the 
end desired. The results of. 1869 have certainly l)een most unsatisfactory; 
but it is to be hop(!d that, with the more strict supervision now introduced, the 
returns of 1870 may show decided progress. 

258. The statement of mortality according to age shows as usual an 
„ , ^ excessive death rate among old soldiers. As noted 

a ion 0 ago mo ty. year’s report fevers formed an exception to 

this rule, the mortality among men under 25 years of age from this cause 
having been heavier than among those of more mature age. 



DUtributiou of Ike Strength of the Armg according to Age at the beginning of 1869.* 



See oote to Tible Xrv foe Enropewi Trooia.. 
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269. The numbers of married and unmarried men in the different grades 
Beturna of mairlod and un- Rod arms of the service as tliey stood on the Ist of 

May, are shown in the following abstract, as well as 
the ratios in each case:— 


married eoldiera. 


Ahdract of Married and Unmarried European Non-Commmioned Officers and Soldiers serrim/ 
in the three Presidencies on the \sl of Muy 1 S(jy. 
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The coiuparativc sicsknoss and mortality among married and un- 
arative eiokaoHs and parried Soldiers in 1809, are shown in the follow¬ 
ing statement, in wliich the results for the past year 
are also compared with those of 1807 and 1868 :— 


>mpBr 

'tality among mairied and 
unmarried soldiers. 
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261. On these statistics Dr. Bryden has prepared the following memo- 

Dr. Bryden's memo, randum:— 
on these statistios. 

ItetuTOS showing in contrast the sickness and mortality among the married and nnmurried 
soldiers tdJinropoim regiments have lieen received since 18(17. The results for the three 
years 1867, 1868 and 1869 are exhibited in the following statements. The figuri's which 
appear here arc the sum of returns furnished directly by regiments; and although these differ 
m many details from what is shown in the more eorrwt general tiibles lor the year, the totals 
approximate with sufficient necuraey and can be apjtropriately used for the purpose': for which 
they have been brought togctlier. 

■ “>®morandum on this subject funiislicd in the two previous years, tlic neetessity was 

pointed out ol reailiiig the results shown in the riitums I'or married and unmarried men in con¬ 
nexion with those shown in tlip Age Table for the year, since the ratios arc to a great, extent 
representative only of the fact that a certain jiroportiou of the married men are of an age 
wliii*h contrasts with that ol the unmarried men taken as a body. 

1867, 68 per cent. o( the total of married men exceeded 80, and 3& per cent, were under 
oOyeMsot age; ol theunniarricd 28 per cent, exceeded .‘$0, and 72 per cent, wore Iwlow this age. 

In 18(>8, 6C per cent, of the total of niarriixl men arc returned us over 3li, and IPt per 
cent, us under 30; of the total of unmarried, 28 iier cent., exewded 30, and 72 per cent, were 
under 30 years of age. 

In l8C0, 68 per cent, of the tetel of married men exeeedeil 30, and 32'per eenk were 
under iJO years of age; of the total of unmarried .32 per cent. exe.(;eded 30, and 68 jicr cent, 
were umlor 30 ye.irs of ago. 

In the Age Tables lor the three years, it is shown that the death-rate (exclusive of cholera) 
was os follows:— 

In 1867, 26,790 men below 30 gave 318 deaths—12’33 jsfr 1,000. 

• In 1868, 23,487 men below 30 gave 332 deaths—-I4’H per 1,000. 

In 1869. 24,611 men below 30 gave 482 deatliK=:rl9-66 jicr 1,000. 

In 1867, 10,857 men above 30 gave 285 <leaths=r26-25 per 1,000. 

In 1868, 10,122 men above 30 gave 246 deatlis=24‘.‘{0 per 1,000. 

In 1869, 11,416 men nlsive 30 gave 435 deatlis:=:3S-0l per 1,000. 

In the results for these years the great cxee-ss of I,he death-rate of men above 30 is 
apparent; and the married men being the older (dass may be expcetxxl to have on excess of 
mortality projairtionatcf to their age taken as a class. 

In 1867, 3,012 married iiien gave 110 deallis=19'26 per 1,000, exclusive of cholera deaths. 

In 1868, 3,351 married men gave 79 deaths--23'58 per 1,000, exclusive of cholera deaths. 

In 1869, .3,450 married men gave 117 doath.s=33'90 per 1,000, cxclusivo of cholera deaths. 

In 1867, 30,862 uiiiimrried men gave 498 deathB=ll'r]<) per i,ti00, exclusive of cholera deaths. 

In 1868,30,336 unmarried men gave 527 dcaths= ■ 17 ‘37 per 1,000, exclusive of cholera deaths. 

In 18(i9,30,728uninarried men gave 817 deaths—26()0 per l,tloO,exelusive of cholera deaths. 

The components of the death-rates of the two classes are eontrasU'd in the following 
statement. As in 1867 and 1868, the excess of the death-rate of 1869 in the ease of the 
married is seen to be due to«the diseases peculiar to the old soldier—beat apo])lexy, delirium 
tremens, and heart disease. Tlio excess of the fever rate in the ease of the young uninarried 
soldier is due in a great measure to deaths caused during the aeelimutisjng proix'ss ; and his 
gnater liability to fever is made more ap])arent in the table contrasting the admission-rates 
of the two classes, wlicre it is shown that while 3S'75 per cent, of married men were admitted 
for fevers, the unmarried show a ratio of 77'40 per cent. 


Death-rai-es of 1867, 1868 and 1869 in the two elaseee eohtraeted. 
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In 1867, 29 09 per cent, of all deatlia of married men occurred in men below 30, and 
70'91 per cent, in men above 80. 

In 1.SG8, of the total deaths of married men, 21'59 iwr cent, were in men below 30, and 
78’41 per cent, in men above 30. « . j 

In 1869, of the total deaths of married men, 17-47 per cent, were in men below 30 and 
82'53 j)cr cent, in men above 30. 

In 1867, 35-02 per cent, of all deaths of unmarried men occurred in men above 30, and 
64-98 per cent, in men below 30. 

In 186S, of tlie total deoths of unmarried men, 62-50 per cent, were in men below 30, 
and 37-50 [kt cent, in men above 30. 

In 1860, of the totiil deaths of umnarried men, 62-49 per cent, were in men below 30, 
and 37*51 per cent, in men above 30. 

l)eath~raie at the name agee in the two cla»»e» eontranted. 


(Incui.<iive of Choi.rba Deaths). 
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In the returns for 1807 and 1868, the young: married men did not give a death-rate con¬ 
trasting favourably against that for the unmarried men of the same ago, such as appears in 
the above stat(;nicnt i'or 1809. Could the cholera deaths of the two ehiss-es at this age have 
been dedm-ted from the total mortidity, iti all probability the de!itli-rat4is would not have 
difl'ered to any great extent; but the returns furnished do not crontrast special diseases in 
relation to the agits. In 1868, a year very favourable for comparison, tin; death-rates for men 
below 30 showed sea ready any diiferenee; the married class gave a death-rate ot 16-74 per 
1,000, while that of the unmarried cla.ss was 16-30. 

Tin* gradual rise of the ratio with age is shown in both classes, but in t.he ease of the old 
married man the ratio is very dis|iroportionate, and this i attribut*! to tlie deteriorated value of 
tlie life of the old married Indian soldier, who is in very many cases tied t<» the country by the 
fact of bis being married. 


Admission rates of the two Classes contrasted. 
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The predomittance of fever among the younger men is shown hy a ratio wliieh is double 
in the ease of the unmarried; to elirnalie influences affeeling the more suseeptiblebody may be 
ascrdied also tlie cxairgeration of the ratio for bowel complaints among the unmarried. The 
ratio for }i(>))atitis indicates clearly tliat this disease is not special to t.he old man; it prevails at 
any ag(? subseijnent to the completion of the primary process of adaptation. 

* l>niiiki'iiiiu«s nut now rvc<)|riii»Ml itimini; the ranaw of adniwsioiui into liiispiUil; tlu; efTocts are lappoMid to Iw 
mauifeatod in wmw aiiKvial itiMwac, which is aptered in the rutoms in place of KhruMiUts. 





Etfropsan 1 

Troops. J “ANITAHY COMMISSIONKft WITH TUB hoVERNMKNT OF INDIA, 


5)0 


1 OAbythftitemof vpnereal affcetions nmonnli in 

i«I»a to 20-40; the ratio tor the married is-18 pur cent, and for the unmarriod 2001. the 
efimvalenfcj in tho hrst instance, of 6 admissions and in Uie latter of 

Art usual, the ratio for eye diseases is more than double in the case of the manied, due, 
1-'^*’ loflft’ • the time that the families are sufleriu^^ from oiihihalmia ; 

tor 1^9, in the married the ratio is 4-17 per cent., and amoiifs tin? uiimul-ried 2 00 per rent. 

ihe daily siek rale of tho unmarried is more than double that of the married men, due, 
no doubt, in groat measure, to tho excess of venereal disease 

In ]8(!7,.'!,() 12 married men spent 27,140 days in hospital, or 9 days per man. 

In 1807, 80,802 unmarried men spent r)fi7, 789 days in hospital, of 18-39 days per man. 
In 1808, d,8ol married men spent 20,82.5 iluys Jli hospital, or 8 days per man. 

In 18()8, 30,.1.30 nuniarried men spent .5(il,707 days in hospital, or 18^ days per man. 

In 1809, .3,4.50 married men spent 32,.590 days in hospital, or 9i days per man. 

In 1809, 30,728 uumurriM men spent 075,810 days in hospital, or 22 days per man, . 


202. It has been already shewn that tho death rate of 1809 was excep- 
The loss from invaliding tionally high, and the loss from invaliding has also 

more than usually heavy. Eighteen' hundred 
men were invalided during tlie year, 503 for dis¬ 
charge from the service, and 1,797 for change of air; the proportion under both 
heads amounting to 53'98 per 1,000. This return shows a morn unt'avorahlc 
result than in any year of which there is any i-ecord. Between 1858 and 1808, 
tho ratio lluctu,ated irom 21-80 in the Jir? t of these years and d9 04 in 1800. 
J he total loss to tho army from death and invaliding together in 1805) amounted 
to 90-87, tlie highest ratio in any one year since 1857, excepting 1858, when it 
agtjregatod 15400. 

203. But this result is not in reality so unfavorable as it at ilrst sight 

This result has been due "PPe-ys. The actual loss of men by diseliarge was 
chiefly to tho lar^e number of only 15'08, and althougli tins is bigber tli.'in m 1808, 
men sent homo lor change of it is not so high as in' citlinr 1.805, 1800 or 1807, 

when it varied from 10-10 to 17'1. The high 
invaliding ratio of tho year has been due ebiefly to tbe large number of men 
sent to England for change. The proportion under this head equalled 3.8’89 
per 1,000 comyiarcd with 32’20, the liighest ratio in any former yi^ar. As 
railways extended and the facilities of transjiort rid tho lied Sea inia-eased, it 
was to he antieipaU'd that the number of men sent for cbaiige would increase 
also. Tlie higher ratio of invalidutg is not therefore altogeilier a matter of 
regret, as under present arraugomonts, many now tmjoy the advantages of change 
of climate who would otherwise in a great many instances have i-eniaiued to 
swell tho death rolls. Tt would be of advantage to know how many men out 
of those sent to England from each Bresidimey, are ultimately^ discharged the 
service at Netloy. On this point, a refercuee was made through the Inspector 
General of Hospitals to the Director General of the Army Medical Department, 
but it has been found imjiossiblc to make the separation between the dilferent 
Presidencies, and tho numbers are tlierelbre given in the Blue Book as they 
concern India generally. 


264. An examination of Tahlo VIII will sliewthecompanativehealthiness 

of the diHermit stations occupied bv British IVoops 
in tins Presidency during 18(i9, wbetlK'j- tested liy 
the ratio of cases admitted, the daily proportion inclfective from siekni'ss, or the 
death rate. Judged by the lirst of tbi'se .standards, the Ailock garrison was 
most unhealtliy, having liad 3,741 eases per 1,000 of strength. Then follow 
Meoan Meet with 3,392, Eahorc Port with 3,074, Peshawuv witli 2,098, Allahabad 
with 2,580, and llawul I’iudee with 2,172. It is very remarkable that stations 
which are usually tl\c most healthy, shew a I'cry great prevalence of sickness 
in 1869. Omitting hill stations and depots, the daily siek rate varii^s from 34 
at Campbollpore to 87 at Allahabad, and 89 in the small garrison of Chunar. 
As regards mortality, tho most favorable ratio, 7’81, is shewn at Eerozepore and 
the most unfavourable, 168-13, at Allahabad. 


265. Tbe statistics of individual regiments .are fully detailed in TaVile XVI. 

Oompariaon of Bogimento. measure relorrcd 

to m discussing the general results ot the year in 
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each group of stations. Tested by the number of admissions in the year, the 
most healthy body of men were the 6th Lancers at Lucknow, among whom 
they equalled 647 per 1,000; next comes the 37th Jlogimcnt at Shajelianpore 
wiui a ratio of 706. The most unhealthy was the E. Battery XIX Brigade R. A. 
at Rawulpindee, where the admissions amounted to 4,266 per 1,000. The smallest 
mortality (7'04) o<5Curred in the B. Battery XVI Brigade at Meerut. The 
highest mortality (180-40) was in the C. Battery VIII Brigade at Morar; but 
m the 58th Regiment at Allahabad the ratio (184-67) was not much lower, 
and in the 36th Regiment at J’oshawur it equalled 171-70. Taking lioth 
d«*aths and invaliding together, the loss was heavier in the 58th Regiment 
than among any other body of men, the total from these two causes having 
amounted to no less than 31619 per 1,000. 

266. Seven tables have been given in illustration of the sickness and 
SickneRH and • mortality mortality among women and children. Out of 
among women. strength of 3,602 women there were 195 deaths, 

or a ratio of 64-14 per 1,000. In 1867, the most unfavourable year of which 
there is any detailed statement, the death rate was 46-21. Out of the 6414, 

16-38. Dysentery, phthisis, heat apoplexy and 
cinld-hirtli^ follow as the chief causes, of mortality. The death rate for indi¬ 
vidual stations and the diseases which chiefly contributed to the results in each 
are detailed in Table XIX. 


267. Among children also there has been a very lamentable loss of life 
SicknoRR and mortality during tbc past year, the death rate having been 

among c ldron. 146-22. In 1868, it was 86-70, which, though a 

tiigh mtio, 18 little more than half of the rate for 1869. Only a small portion 
of tins loss (18-99) has been due to cholera; diarrhoea was most fatal, and the 
ailments returned under the heads of dentition and convulsions supplied a large 
number of casualties. Of the total of 826 children who died, it is worthy of 
notice that nearly 500 of the deaths occurred in the four months—May, J une, 
A ugust and September. 

268. In accordance with the instructions of the Right Honorable the 
Information regarding ages Secretary of State, arrangements have been made 

to tho TtweB for*^ 870 ° **^'*^1 further improving the statisf ics of children 

■. by adding details of their ages. The orders of the 

Oovernment on this subject arrived too late to admit of their being applied 
to the returns of 1869, several of the Regiments having already left India. 
But in the tabular statements for 1870 the additional information will bo 
given. 


269. With. the occupation of the now barracks, built on the standard 
lleasuroR have boon adopted I’**^*^ European troops, several very important 
of standard plan questions have arisen. Complaints have been re¬ 

ceived from several stations, but more particularly 
from Jullundur and Allahabad^ that thu new buildini^s are unsuited to the 
climate and ill adapted to secure the comfort of the men. In consequence 
partly of these representations and partly also on financial grounds, compara¬ 
tively little progress has been made in building new barracks during 1809. 
In the meantime means have been adopted to ascertain the tomjieraturo in the 
different kinds of buildings inhabited by European troops, and registers have 
also been brought into u.se wliicli will supply valuable data as to the effect of 
double stories m preserving the health of the men, and more especially in 
conferring immunity from cholera and fevers. 

270. The questions whether any material alteration is advisable in the 
Alterations to plans already standard plan, or whether one style of building 
adopted. should be adopted as suitable to the very varying 

conditions found in different parts of the country, will be more satisfactorily 
dealt with when the data abovo-mentionefl have been collected. The scale of 
hospital accommodation to be provided for women and children has been revised. 
The number of beds formerly provided was unnecessarily liberal, and it has 
accordingly been reduced by one-third. Alterations have also been effected in 
the plan of married quarters to be built at lull stations, so as better to adapt 
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them to the climate, and it has been determined to allot the amount of 
space according to the number of each family. After a trial it has been 
resolved to abolish night privies in the standard plan of barracks. 

271. The employment of working parties-in making roads in the hills 
Qroot SU 0 O 6 BS of employmsnt during the hot season and rains, has again been 
of soldiers on road making attended with great success during iBOSh Without 
from 1868 to 18 . entering into the details of these parties, 1 sliall 

here quote a very important paiier on the results of such operations between 
the year 1863 and 1869, which was submitted to the Government by 
Dr. Bryden during my absence :— 

"With reference to your dockets No. 8ii of oth November 1809, and No. 7S9 of 17Ui 
ultimo, forwarding, for the jnform.atipn of tlu! Sanitary Commissioner, reports ref,'!irdina' the 
working parti(!S on the Rancekhet and Cbmnlia Hills (hiring tlio hot season of ]S(,ii), | liave 
the honor now to forward a siatement wliieli shows the great sui-ccss wliieli has followed the 
experiment hegnn in and continued annually up to the jireseiit tiih’e. This table gives 
the nggregato strength of all the diflerent jmrties employed during tin; jiast seven years, and 
the ratios of sickness and mortality are shown in relation to this strength. 

During the peri(Kl a strength of -1,6 tO men has heen detailed for this service. From 
1863 to 1.869, a force has bwm employed annually in the Murree Hills, hut in 1K(!8, the men 
were withdrawn in Anguat to join tlie Hazara Field Force; in 1808 and ISO!), parties were 
Kent to the Chumha Hills from SealUote, Meean Meer and Julltindur; and in 1809, men drawn 
chiefly from the sickly wing of the 3-l!.ath Regiment, which had snlfered from fever ill. R«>r- 
hanipore, worked upon the Rnneekliet Ronds. Several of the ]>nrt.ies liave commenced work 
os early as April, but generally tins men have readied their destination in the first week of 
May; and all these parties have jvjoiiU'd their regiments in the last week of Oetolier and first, 
iveek of November. Taking the broken jicriisls of the months April and Odoher, the 
BtrtMigth for six months may he accurately fixed at 1,010. In a.ssiiining ihis to represent a 
Btrength of 2,32(1 for a year, it is necessary to keeji in mind tlmtthe ri'sniting ratios represent 
the (Mienrrenees of the six luibc'allhy montlis of the year, during whidi alone, in Upper India, 
the climatic and epidemic inilnonees ]trejndidal to the European ])revail. 'I'lie eoiiteiits of 
the. table must he received in contrast to the ratios for the army as a body for the months from 
May to OiOoher. In other words, we must, keep in mind what the same hoily of men would 
have suflered had it been ke)>t in the plains, in place of being sent, to the hills for tliese 
mouths. 

1 shall notice very briefly the leading points of this most imi>ortaiit table, p’irst, it 
shows tliat the number daily in hosjiital lias not in any nioiifh exceeded .'tj percent, of the 
strength, and tiiat on the average of the six inoiiths, the iiiimher under i.reatnient, has )»een 
under 3 jH'r cent,. Next, it shows that in these seven years, 19 men only have died while 
employed with these parties, a mortality which gives a ratio <d’ S-IS per 1,000 per uunuin. 
Rut wlien the det.uil8 of these deatlis are looked to, it. is .seen that # out of the 1!) were acci¬ 
dental deaths ; eight men were killed, or died Irojn injuries, and one was siiffoeati'd while 
drunk. , 

The ratio from disease, excluding llH‘.se aoeidenlal deaths, was 4'30 jier 1,000 pin' aiiniim. 
(If the 10 casualties from disease, the six below noted would, in all probability, liave <ieeurred 
under any conditions aflorded to the individuals. 

Rupture of hydatid cyst of the liver. 

Kidney disi'ase (nephria). 

Aortic aneurism. 

Heart disease (the man died suddenly after a wrestling mateh). 

Pericarditis. 

Phthisis jtiilmonalis (the patient died suddenly' from laryngeal (’oniplication). 

Of the four remaining deaths, one was caused by dysiMilorv, jirohalily a s('i|iiel uf Pesli.'iwiir 
fever, and three by fevers. The two fatal eases of remittent fever oeeiirred in the Raneekhet 
party. The only fatal ease in the Punjah juuties was in a man wlio had sutl'ered from 
Peshawur fever, in wliom tlie sinldoii eolhi^ise wliieli is sometimes s(>en in the course of (his 
fever, took place. Not a single death attributed to cholera, heal, ajioplexy, diarrluca. hepatitis 
or acute disease of the chest, is recorded in the table ; an ext.raoriliiiarv testiinoiiy' to the 
salubrity of the Indian elimate when the various iiitliienees of the unliealUiy season are miti- 
o-ated or annulled. The efi'eets of healthy employment are iilso eonspieiious in (he tael that hut 
thn'c eases of delirium tremens have been hronght to not ice liiiriiig tliese seven years, and 
these wen' prohahly of a mild character, as no fatal event followed. 

In taking account of the admissions of the period, the well known fact, that the transfer 
of men who have suflered from diseases due to the elfeets of climate to the most healthy 
localities, is not, even in the most healthy years, at tended, with the immediate restoration of 
the halanee necessary to prevent the rc-appearance of tlie form of climatic disease from which 
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the {wtient has suffered, must not he lost sight of. This fact I have elsewhere illustrated in 
relation to the hill stations of this presidency,* and I call attention to it nowtbat the infer- 
• Brport quoted by Mr. Stracbey in hia pa}ier on hill ertce may not he drawn that the working parties 
atotioiiB—Siinititty CommiaaionBr'H No. •M 16 of 7tb July have sullereci iu the ratios exhibited as a con- 
1864, pa|^ 4. sequence of the climate of the hills or of ex¬ 
posure. Many of the parties have been removed from sickly stations and from sickly regiments. 

The ratio of deaths to admissions shows how slight have lieen the majority of these 

attofrks, and how well the patients have been situated for recovery. It may be assumed that 
the diseases were iu most cases secondary, and wen* not ])rimary atleotions; and the iulerenee 
is confirmed by the ratios of daily sickness already quoted. There has not been, during the 
period, a single admission from cholera or heat a]K)plexy. Of the 138 admissions from fevers 
clusscqi ns remittent or continued, it is right to note that 53 were furnished by the sickly 
Kaneckhet party. The strength of this party Ijeing deducted, the ratio for these fevers 
luK’omes S'Uli per cent., and the avei’ag'o fur the army as a body will be found to l>e four times 
as great. 

In conclusion, I would beg the earnest attention of Government to the truth which is 
taught by this table. After having done our best to ameliorate the condition of the soldier, 
and to mitigate the effects of the iufiuenees to which our stations of tiic plains must always 
remain subject, success must be but jmrtial, and at the Iwst the experience of the plain stations 
can never yield results such as arc here shown ; as an experiment, the highest succ^tess 

has attended the employment of the British soldier in such work at a sufficient elevation; 

and as oecusion offers, the opportunity of thus utilising the energies of the soldier should 
not be lost. 
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272. Tlic general results of the soldiers’ gardens for the year ending 81st 

March 1869 are considered very satisfactory. They 
SoidioM’ gardens and work ghew a balance in hand of lls. 3,672-8-9 against 

2,242-14 in the previous year. By one regiment 
alone,upwards of 28,000H>s of vegetables were sold to the Commissariat. The 
number of men of each regiment employed in gardening varies much. Testi¬ 
mony is borne by nearly every medical officer to the beneficial effect of such a 
healthy recreation. The frequent changes consequent on the annual relief 
doubtless operate against the prosperity of the gardens, and tho want of water 
in many stations is a serious difficulty. 

273. Considerable progress has been made in the analysis of water since 
Analysis of water in MUi- last year, and two additional reports, the fifth and 

tary Cantonments, 5th Bo- sixth of the series, have been issued, shewing the 

results. In the first of those by Dr. Macnamam, 
particulars of the analyses conducted at .seventeen stations arc given, and 
several of the reports of the analysts who were engaged in the W'ork have been 
added in an appendix. Among these, Mr. May’.s nqiort on tho water-supply of 
Dinapore is jiarticularly inten^sting. In submitting this fifth report, Dr. Mac- 
namara takes the ojiportuuity of shewing in a tabular form u'hat work had been 
accomjilisbed since the scheme for analyzing water had been first put in opera¬ 
tion. Tho results he thus summarizes:—“Of the fifty stations rejiortcd on, the 
water-supply, taken as a whole, may be said to be bad or deficient at Peshawur, 
Attock, Umhalla, Delhi, Agra, Nusecrabad, Dinajioro, Berbampore, I'^oit 
William, Alipore, Dum-Dum, and Baivackiioro. (Jood water can hi? obtained 
at Peshawur, Agra, and Dinapore from certain wells, and the multiplicatioii of 
properly constructed wells in fitting localit ics will render the supply at those 
stations abundant and wholesome. At Delhi, Attock, Berbampore, l'’ort William, 
and Barrackpore, a good supjily of water may Im) afforded by making use for the 
pur|)Ose of tlie M ater of the neighbouring rivevs. At Umballa and Nusecrabad, 
the supply may bo renden'd abundant and good by the construction of impound¬ 
ing r(?scrvoirs in th(5 Morni hills at Umballa, and the Aravelli hills at Nusecrabad. 
At Duin-Dum the water must be purified, as I believe it can be, by thorough 
filtration; and at Alipore, where native troops only arc stationed, the construction 
of wells near the present drinking M'ater tanks will afford the means of provid¬ 
ing wholesome water for their consumption.”' 

274. The sixth report which is submitted by Dr. W. J. Palmer, tho 

Officiating Chemical Exainiricr, includes the de- 
Sixth Beport on water ana- tails of the examination of the waters at eighteen 

stations, togcth(?r M'ith the remarks of the analysts. 
Plans have beep introduced in M'hich the sources of M'ater-supply have Wn 
numbered, and particular wells can thus he identified, which could not ahvays 
he satisfactorily done when their position M'as merely described. Mr. May 
has given a very full account of the water-supply of Simla. Able re})orts are 
also appended regarding the M'ator of Mccan Meer, Bareilly, Shajehanporc and 
and other stations by Dr. Center and Dr. Whitwell. 

275. The Army Sauitarj' Commission in reviewing the results shewn in 

BomarksbythoArmySani- *‘“5 three reports of potable M^aters, have 

tary Commissioa on water prepared a memorandum on the subject, co])y of 
supply in India. which has boon forwarded by the Secretary of State. 

Their general conclusions regarding the practical measures to be adopted for 
iinjjroving the water-s\ipply, ai(i of much importance. 

“ It will he seen” tliey rciniirk "llmt tins as^'ot partiiil oxamuintion of Indian 'wafers has 
opened up an entirely new chapUfr of tin- disease eaust*s in India. Suspicion which formerly 
])revailed as to the clfieienf, oj)cratiou of this cause of ill-health amonfr troops and civil popula¬ 
tion, has Ijocome so strongly confirmed that the only question is what should bo done— 

FinL —In the first place, it is evident that these <dicmieal examinations should bo continu¬ 
ed all over India, and that csi)ecial attention should he devoted to waters used in localities 
whore cholera, dysentery and fevers are ctnlernic. And in estimating the source of the saline 
constituents in water, it might be well to analyze samples of soils and suh-soils at diflereut 
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depths and in diffurent localities, with a view of ascertaining whether ihcsc salts are duo to 
the geological conditions, or to old or recent imprejiiiation of the soil with w'Wiige irnpurith-s. 

StKondlff .—There are the practical questions of water sources and nieans of distillation. 
In regard to these points, there is nothing indicated in these rejwrts which has not. cKsairrcd 
elsewhere. Like evils require like remedies. In former days, London, us wtdl as other <Mti<>s 
and totvns at home, suffensd from precisely similar water impurities, arising IVom similar causes. 
London was formerly drained intt» cesspits, and derived its water-supply from the impure river 
at London Bridge, and ytartly from wells among the (icsspits. We have no chemical account 
of thest^ waters, but we can form a very good.idea of their nature hy analyzing the existing 
wells even alter the metropolis has been drained. This has been done, and not a single well 
is tit for drinking purywses. During epidemic sesusons, many are poisonous, like the wells in 
Oude. London was formerly scourged with levers atftl dysenteries, just as India is, iind yielded 
an enormous death-rate. The |»raetical solution of the w'aUT question lor India is the siimc as 
it was for Lonilon. All old wells among groiqis of poi)ulal.i<)n in cities, villages, bazars, and the 
like which afford such waterstis the wells submitted to analysis have done, should he rendered 

imiiervious to any infdtration of surface water hy careful puddling or other methods. It has 

been staknl, for instance,' that an impure well at Bangalore was purified from toul surface drainage 

water hy so simple and inexpensive an expedient us digging and removing the soil nnind the 

well’s mouth to a distance of six feet from the tube, and about the same depth from the 
surliiee .and fillino- the spiwc with clean sand. After cutting off the surface drainage, the 
true deep sub-soil water should he tested, and, if good, may he used, but if bail, then the well 
should he lilled lip and closed with as little dehiy as possible. Whenever these waters show 
readily oxydi/.ahle organic matter, rwiuiritig an amount of oxygen exia'odmg -0,(10(1,050 ol 
■1 .rram per I.OOO grains of water, together with a grain or two ol common salt per gallon, or 
wherever there is ammonia present, or nitrites in any quantity, or organic matter, nitrates, 
and’cimmion salt, it may be considered certain that the water is unsafe during cpuleraic periods, 

and that its eonstitiition cannot he dcjiended on. _ 

r/z/rr/Zy—The best available sources of water m India, as shown by tlu*sc exainuiations, 
are rivers streams, and lakes, and in some places impounding reservoirs yiiiglit he udvaiitage- 
oiislv eonstrm ted. Proiierly constructed tanks, which arc a species of imiwumling reservoir 
would answer in localities where the requisite facilities exisle^i for their conslriietioii, provided 
due care were exereisi-d in iirotecting the wakT from pollution, and in sand—liUering it helorc 
use The roof water of buildings, lilteivd and stored under cover m places whm-e it would not 
become impure by soakage of foul surface or sub-soil drainage, would lorm in many eases, an 
imiiortunt source of supply for ilriiiking and cooking purposes at military staLions. herev.-r 

„el wells must be depended on, they should he sunk m the cleanest grouiu avaik^ and a 

1 distance from dwellings and from all sources of impurity, rhe lop shou d he hmlt up and 
covered, and earo should he taken to cut orpuddleoff the immediate siih-soi I water Iroin the well. 

Fe^r/zi/z/.-lt would be very desirable to im,.n^^^ the raeansM, rinsing, condnetmg. and 
distrilmting water, so far a« it might he practicable do so, at stations where the present 
methods of distrihiition are found to add to the iinimnty ol the wat.ei--suiiply. 

nconel.ision,wewouldhegto suggest that tlie whole subject ol thmi water sources 
may at once be taken up in India, with the view ;)1 devising some pn«.-tical method ha 
pnividiug troops and civil impulation with laa-e water. 

A full report has been submitted to the Govc^rnmont on the evils oxisf,in- 
in tlie watei-Lpply at different stations, and the remedies* wliKih should lu 

each case be adopts. « i- • +i 

270 Durin- 18(59 out of 13,818 head of cattle killed for rations in the 
” stations of the Upper Punjab, /G8 were found to 

Entooaon in Bntion Beef. infected with cysts, or a iTltio of 5-55 per eent. 

In 18(58 the proportion had been 6-12. It is to be observed tliat the eoiulora- 

l.otinnVwere m-ide chiefly in the earlier months of tlie year, and that since file 

fn irt Inst sannunl 



m eiich month, and thejie have occurred chiefly at Ifowul Pindee. 

277 For stuffing mattresses and pillows it has been decided that coir 
” shall ho supplied to all stations m Bengal ]’ro!»er, 
MattreBBOB and pillows for jijjd straw for all those in other parts of the country; 
irontreatlo cots. straw to ho changed quarterly. The mattresses 

a«d i-alows arc to be.prcparod aud issued simultaneously with tl.o now imu 
trestle cots. ^ ^ 
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278. In consequence of the excessive heat of the season, it was found 
TattioB to be used during necessary in some insUnccs to use tattics in 

the ni^t when temperature and liospitals dunn*? the night. In the Artillery 
equals 86°. hospital at Meerut the thermometer on the 39th 

May shewed a temperature of 99“ at 9 p. m. In the barracks it was equally 
high, and in the cells the average temperature for the week ending the 23rd May 
was 102°. A general sanction has now been accorded to the use of tatties in 
hospitals, barracks, and colls during the night, whenever the temperature 
equals or exceeds 95° Fahrenheit, provided the wind is not from the east, when 
tatties are not only useless but appear to be positively hurtful. 

279. The manner of disposing of the sewage of cantonments has recently 

formed the subject of some discussion. Under the 
system hitherto in use, if. has been removed in 
closed receptacles to the outskirts of the canton¬ 
ment and thrown into pits dug for the purpose, the solid filth from latrines 
and other sources being thrown into one, and the urine into another. The 
system is most objectionable. It creates a source of danger by massing 
together so much organic matter and so delaying those chemical changes by 
which it would otherwise be rendered harnolcss, and it throws away valuable 
manure. In the cantonment of Fyzabad the experiment has been tried of 
utilizing the sewage in the land, and the rosiilts so far have been very satisfac¬ 
tory. This system has long been practised in the jails with excellent effect, 
and its introduction into military cantonments generally is very desirable. 

280. In connection with this subject it may bo mentioned that a trenph 

system of latrines has been recommended for the 
^*^^* *^^ Ifative gf native troops, and its experimental intro¬ 
duction sanctioned. Owing to the habits of the 
natives, the proper conservancy of any permanent structure used for this 
pprpose is a matter of great difiiculty, and, as a rule, such places have 
become formidable nuisances. The use of temporary screens moved from time 
to time over fresh shallow trenches dug over a few acres of ground set apart 
for the purpose, is much more consonant with native habits, and it obviates the 
necessity of their having recourse to latrines which are often of the most 
offensive description, and wliich as they become quickly excrement-sodden, 
must prove serious sources of danger. The land when manured in this manner 
may be cultivated wdth profit and with the effect of destroying any noxious 
elements which it may contain. 

281. The statistics of the 10-year period 1800*1869, which were mon- 
statistioB of the ten years tioned in last annual report, are now nearly ready 

1800-1869. . for publication. 

282. In concluding this section of the Report, I may mention that during 

1 . recent visit to England, I had the advantage of 

s^^t^ljomiEdflsion! meeting the Army Sanitary Commission, and was 

appointed a member of a sub-committee which was 
formed for the purpose of discussing mmiy important questions connected 
with the health of the Army in India. 
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SECTION III. 


NATIVE TROOPS. 


283. 


The stOrtistics of the native troops are divided into four separolo 
sections: the first includes the ]le«-ular Native Arniv, 

.tSSS3‘™a;?S‘.o1?: the «,» l„eal regiment. »,rving in ftmli 

India, the third the Punjab Irregular Force, aiul the 
fourth the Madras regiments which served in the Bengal Presidency during 
the year. It is very desirable that this division should bo preserved. The local 
corps not only serve in portions of the country reserved in great measure to 
themsedves, but they are also to a eonsiderab'le extent composed of men who 
differ in race from the regular sepoys. The Madras regiments again difier in 
many respects from those of this Presidency, and it is of importance that the 
statistics of them should be kept distinct. 

281. Tlie strength of the Regular Native Army during 1809 amounted 

to 45,952 men, whoso names were borne on the 
regimental rolls, and out of these 938 died, or 
thtn in aay year Binoe I860* riitio of 20*41 per 1,000. 8iiicc 1801, when tlie 

statistics of native soldiers w’ere first given in 
detail, the annual death-rate has never exceeded 20 3], and lias averaged 17 7 
per 1,000. The returns of 1869 are thus peculiarly unfavorable. The death- 
rate calculated on the total number of deaths occuning among men, whether 
with or away from their regiments, must always be more or less inaccurate; hut 
the mortality of the past year, when taken in connection with the average 
strenglh present on duty and the number of deaths occurring under observa¬ 
tion, gives a similar result. Out of an average of 40,080 men 093 died, or a 
proportion of 17'29 yier 1,000. This is the highest death-rate of wdiieh there is 
any record. In 1861 it equalled 16’79, but this was the maximum: the average 
has been much under this figure, and in 1868 the ratio was only 10 89. 

285. The 693 deaths which occurred in hospital were due to the undcr- 
DiBoases arranged accord- mentioned diseases arranged in the order in 
ing to ratio of mortality they which they contributed to make up the mortality 
occasioned. year :— 


rOholora 
Fovcru 
RcHpiratory 
Dv»pnU>ry ... 
Diarrhcita 

PhUiisia Pulmonalia 
Aixtplcxy 
Suiall-pox 

Atro}>hy ami Aniemia 
Sfturvy 

Splneu Diacaae 
Uppatitia 
Heart Disflaac 
Wuitnda and Accidnnta 
Dropay 

^All other Canaos . 
Dietl out of Hospital 


Pisuaxii. 

Number of DokUih. 

Ratio per l,noo. 


ISO 

4S9 


147 

3(!« 


7S» 

1-97 


eo 

IBO 


39 

•97 


at 

•Ca) 


aa 

•66 


17 

•■la 


14 

'♦15 


11 

•37 


10 

as 


s 

•20 


7 

•18 


7 

•18 


4 

•10 


30 

•76 


18 

•« 

Total ... 

693 

172‘) 
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The contrast between these figures and those of 18G8 as exhibited in last 
Annual Beport, is very striking, especially as regards cholera and fevers, under 
lioth of which heads the mortality has very largely increased. A reference to 
the compamtive table given in that report, in which the statistics of the chief 
diseases from 1861. to 1868 were ranged side by side, shows how unusually high 
the ratio of mortality caused by each of them has been during t||p past year. 
Owing chiefly to cliolera and fevers with their sequehe, the deaths were most 
numerous in September and the other months up to the end of the year. The 
minimum mortality Mas in April. 

286. Judged by the extent, of sickness, the statistics of the B/egular 

Kative Army during 1809 show results equally 
than in^yTreviowf unfavorable. Out of an average strengtli of 40,080, 

there were 00,164 cases of sickness, or the equiva¬ 
lent of 1.501 p<;r 1,000, a higher ratio than in any year since 1861. A glance 
at Table I shows that the admissions into hospital commencing with a minimum 
of 71 per 1,000 in January, attained a first maximum of 107 in June. In July 
the ratio had fallen to 93, but from that month, owing mainly to the great 
increase in fevers, it advanced till it reached 241 per 1,000 in October. The 
average number of sepoys daily under treatment equalled 47 per 1,000, and this 
ratio also is the highest which has y<4 been attained. The monthly proportion 
Huctuated between 35 in the hot mouths and 83 in October. 

DiBoases arranged in the 287. Arranged in the order in which they 
order of groetoet prevaionoe. prevailed, the cliicf diseases stand thus:— 


DmKAKRH. 

Number uf Catieis. 

■' ,J . " f A ■ 

liatirt l/JiNi. 

Kevi'in 


S(i6-3 

M'onndti nnd Aoridentd ... 

4.173 

Id'll 

Atmi'cKM and Ulrrr 

.3,837 

!».5 7 

Dywutvry 

3,.30« 

S2f. 

Diarrhcrii 


6‘tl 

Klii’umatiiuii . . 


B2-6 

DWasoH 

1.SS1 

40K 

UfHiiiriiUirv UiMeascH 

1.3H3 

34f> 

Kv«* 

1197 

24!» 

Snlmi DUoiuic 

41 »7 

10-2 

C'liolem 

.341 

s-r. 

Scurvy 

Kill 

4'2 


KHi 

2(i 

JlcjlHtit.lM 

. . 73 

1-8 

I’litliiKiH I’liImunaliK 

7i» 

18 

A|i<i|ilcxy 

53 

13 

DrojiMv 

2(1 

Oft 

All otiier Cannes . . 

4,15(1 

I03'7 

Total 

(>0.104 

1,6011 


Tliese statistics may be compared witli those of the previous eight years a.s 
sliown ill the stfitement which was given in last Annual iteport (page 68), and 
the generally unfavorable results of 1869 will then appear, not only as a whole, 
but also as respects the unusual number of admissions into hospital from the 
chief forms of sickness. 

288. In the 15 stsitions situated in Lower Bengal and Assam which 
Besults in the first group of constitute the first statistical division of the Native 
stations. Army, the average strength amounted to 7,462, the 

admissions equalled 1,417, and the daily number under treatment 49 per 1,000. 
Those ratios arc more favorable than those of the Presidency taken as a whole, 
hut the death-rate (20-77) is higher than the total ratio of the llegular Native 
Array, and in excess of what it was in any of the other gi-oups taken singly, 
lliis j-(!sult is due cliiefly to the number of deaths from IVwers, hoM ol complaints, 
and respiratory afleetions; cholera was less fatal than in the Army generally. The 
details of Tables X to XIV show how the sickness and mortality w'ere distribut- 
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ed over the different stations and regiments. The daily sick rale A’aried from 
33 at Debroogurh to 68 at Berhampore; the admissions which were only 679 
at Barraiikpore were 2,003 at Gowhatty; the d(^ath rate fluctuated between 
4 27 at Bhaugulpore to 9€3’02 among a small body of men at Kowgong in 
Assam,—this heavy mortality having been entirely due to cholera. Taking 
individual regiments quartered at these different stations, the most favorable 
results’wore in the 11th Native Infantry at Dum-Dum and Alipore, in which 
the admissions were 1,350 and the death rate 12'95. In the 9th Native 
Infantry at Barraekpore, the sickness was much h;ss—only 660 cas(!s |)cr 1,000— 
but the mortality very much higher—33 42. • The heaviitst loss was in the tlst 
Native Infantry at Buxa, where the deaths equalled 43'54. 

289. The returns of the second group are much more satisfuctoiy. 

Here, out of an average strength of 7,180 men 
In tli® •®ooiid group quartered in 12 stations, the daily number of 
* * sick equalled 33, the admissions into hospital 975, 

and the deaths only 9’61 jier 1,000. These results are more favorable than 
those of any one of the other groups. Omitting Chuiiar, which w as garrisoned 
by a very small detachment, the daily sierk varied from a minimum of 22 at 
Lucknow to a maximum of 75’ at Nagode. At this last station the ratio of 
admissions was 1078 per 1,000, while at Byzabad it W'as only 741. At Segowlie 
the deaths were as 3'27 to the 1,000, but at Dinapore they w’ero 20'68, and at 
jFuttehgurh, out of a small body of men, 24‘39. The greatest loss in any one 
regiment of this group was in the 4th Native Infantry at Allahabad, in which, 
owing mainly to cholera, the deaths w’ere in the prf)fiorti()n of 30T6. In the 
10th Native Infantry at Cawmpore, the death rate (24'5G) was also heavy ; it 
was in great part due to cases of inflammation of the lungs occurring on the 
march from Mooltan. 

290. In the third group of stations embracing the stations of Bohilcund 

and the Meerut Division, the statistics are also 

Besults In th® third group more favorable than those of the Army generally, 
of station®. ^ 

ness per 1,000, the deaths equalled 1178. In many of the ten stations con¬ 
cerned, the results were very satisfactory. At Meerut, for example, the daily 
number of sick was 19, at Bareilly the admissions w'ore 499, and at Moradabad 
the death rate was only 2-46 per 1,000. At some of the others the ratios, 
though in excess of those now cited, arc low. At Tloorkee, owing to great 
prevalence of fever, the admissions equalled 1,962, and the daily number uudiw 
treatment averaged 59 per 1,000. At Chuckrata Boad also, although in the 
hills, sickness was very prevalent, and it is remarkable that the deaths among 
the Native troops here were 29 41 per 1,000, a ratio far higher than at any 
other of the stations in this group excepting only Delhi, wdxere it amounted 
to 32-92. Individual regiments in these stations show similar extremes. In 
the 36th Ilegimcnt, Native Infantry, at Meerut, the admissions were only 460 
per 1,000; among the Sappers and Miners employed on the Chuckrata Boad 
they equalled 1660; in the 16th Regiment, Native Infantry, the death rate 
per 1,000 was 6 66; in the 17th Regiment, Native Infantry, at Delhi, it was 
49-72, and yet neither of these corps sufl’ered from cholera. The deaths in the 
17th were chiefly caused by fevers. 

291. The stations of Agra and Central India occupied by the Regular 
Besults in the fourth group Native Army number seven, and in these during 

of station®. 1869, sickness and mortauty were very high. Out 

of an average strength of 3,725 there were 9,447 cases of sickness, or a propor¬ 
tion of 2636 per 1,000. The daily sick rate was 66 , and the death rate 19 06 
per 1000. A reference to Tables X to XIV shows that all the seven stations 
in this group suffered from sickness with more or less severity. The smallest 
ratio of admissions during the year was 2293 per 1 ,000 at Agra; at Deolee it 
was no less than 3386. But, excepting cholera which raised the death rate at 
Agra and Morar to 22-11 and 26-96 per 1,000, the mortality fi-om other disenses 
was not heavy, varying from 11-24 at Now-gong to 9-69 at Jhansie. In all the 
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regiments of this gi*oup sickness was very prevalent: in the 2nd Bengal 
Cavalry the ratio of cases reached a maximum of 3140 per 1,000. But in this 
rc^giment, although the admissions into hospital M’ero so numerous, the deaths 
were very few and amounted to only 6*80 per 1,000. In all the other corps 
classed with it, excepting the 1st Bengal Cavalry, the denth rate was heavy, 
varying from 17'30 in the 7th Cavalry at Nowgong and Nagode to 32'85 in the 
33rd Native Infantry at Morar. 

292. In the Punjab also the general results were much less satisfactory 
Results in the Punjab sta- than those of ordinary yiiars. Out of a strength 
tioDs. of 15,413 Sepoys, 20,683 admissions into hospital 

took place, or a ratio of 1724. The daily sick averaged 62, and the mortality 
was 20‘H3 per 1,000. The great number of admissions in the latter months of 
the year, especially from fever, is rem.arkable. The total ratio of admissions, 
which was 04 per 1,000 in duly, rapidly increased and attained a maximum 
of 372 in October. In November it was still 206. Nineteen stations appear 
in this group and show very different results. The sick rate varied from 16 at 
Tallagunge to 72 at l^hillour and Peshawur. At the first of these stations the 
admissions <5quallod 374; but at Loodianab they were 2032, and at Attock 2904 
])er 1,000. At many of the other stations also, the ratio was very high. The 
death rate fluctuated much. At Sealkote it was only 3 per 1,000. At Loodi- 
anah it Avas 34, and at Peshawur 67'09. Many of the llogular llegirncnts in 
the Punjab sulfered heavily. In the 9th Bengal Cavalry at Meean Mecr, the 
admissions were 2850 per 1,000, in the 18th Bengal Cavalry at Peshawur they 
were 2870, In the 3rd Native Infantry 3130, and in the 19th Native Infaptry 
3230 per 1,000. The two latter were also at Peshawur. The ratio of deaths in 
all the Peshawur Regiments was very high, varying, as it did, from 2C)‘B4 in the 
2Hth Native Infantry to 82 80 in the Sappers and Miners. In all of them 
cholera was ihe chief cause of the mortality. 


293. In the Central India Irregular Foi’cc which averaged a strength of 


Boflults in the Central India 
Irregular Force. 


4,010 during the year, sickness was much more pre¬ 
valent than usual, and the deaths much above the 
average. The admissions into hospital equalled 


1,617, the daily sick 48, and the mortality l.‘)-46 per 1,000. At Ueolee sickness 


was most prevalent: the admissions in the Irregular Force at this station were 
in the proportion of 2069 per 1,000, and the average daily ratio und(!r treatment 


79. As only one corps is quartered in a cantonment, the mortality at 
each station can he ascertained on reference to the regimental statement. In 


the Erinpoorah IiTcgular Force the death rate was orfly 12‘00; at Deolee it was 


23'97, and at Goonah it reached a maximum of 28‘34. 


The statistics of this 


group are not so comydete as those of ihe Regular Native Army, and both the 
amount of sicjkness and the mortality are to a certain degree under-estimated. 


294. The Punjab Irregular Force suffered greatly from sickness. Out 

of an average strength of 10,217 tlu^re were 21,646 
giUar ForTO.***^* Punjab irre- admissions into hospital, or a ratio of 2118 per 

1,000. The daily sick rate averaged 59. These 
results are more unfavorable than those of any other group excepting only 
that portion of the Regular Native Army quartered in Agra and Central India. 
As regards mortality the results are more unfavorable still, for the loss of this 
force during 1809 (26‘30) was greater than in any other portion of the Army. 
This mortality was due in great measure to the severe epidemic of cholera, 
esj)eeiaUy at Kohat. Of the 269 deaths 142, or more tlian one half, were caused 
by this disease. As will Ihj seen hereafter, fevers also contributed a considerable 
number of deaths. Sicjkness was most prevalent at Bunnoo, where the admis¬ 
sions equalled 2882 per 1,000. At Murdau, although the number of cases was 
much smaller (1,673), they wore of greater severity, as the daily sick rate was 79, 
or more than double w'hat it was at Bunnoo. The raoi’tality for stations is not 
shewn in the tables, but the loss of each corps is giveu in the regimental state¬ 
ment. Here very marked differences appear. In two of the batteries there 
were no casualties from any cause; in the escort at Bliawulpore the death rate 
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was only fijlfi; in the 2nd PunjaVj Infantry at Kohat it reached the very hi,"h 
ratio of 125'71 per 1,000, and between these two extremes tlnjrcare many "ratla- 
tions. Both sickness and mortality have been very mucli greater in the' Punjab 
Irregular Eoroe during 1809 than in any previous‘year, of which skitistics can 
be obtained. 


295. The Madras Troops serving in this Presidency during 1809 formed a 
HesultB in the Madras Bogi- body of men averaging e3,710. The statistics re- 
moats serving in Bengal. garding them are confined to one general (able 

(No. XV). They occupied the stations of Dorundah, Nagode, Banda, Nowgong, 
Saugor and Jublmlpore, and, as a whole, may therefore be most fitly compared 
with those of the Regular Bengal Array forming the fourth group. As regards 
sickness, the comparison is favorable to the Madras Regiinents, for the admis¬ 
sions equalled 1,671, as contrasted with 2,531. But the death rate (22-37) was 
in excess of that among the Bengal Troops occupying the area above indicated 
(19-00). 

290. The very unfavorable results of 1809 having been pointed out, it will 
Chief causes of sioknoss and bo desirable to show very briefly to what di.seases 
mortality. they have been chiefly due. Pull particulars re¬ 

garding cholera have already been given, and it now remains to consider tin; 
distribution of fevers, apoplexy, bowel complaints, and venereal affections as they 
ai)peared among the Native troops. Pevers have caused 800 admissions p<‘r 

1,000, or a larger proportion than in any previous 
year. The highest ratio in any of them was 705 
irfl8G2. Tlie death rate from this cause in 1809 (3-00), however, is not 
much above the average, and was exceeded by the ratios of 1802, 1803 and 
1805. Pevers were at their minimum in the second group, where they amounted 
to 405, and at their maximum in the fourth group, where they reached 1529 per 
1,000. In the Punjab Irregular Porce also they were extremely prevalent, and 
eijualled 1470. Tlicir ndative prevalen(;e in different stations can be seen on 
an examination of the third column of Table XI. The wide-.spread nature of 
the epidemic and the very unusual extent of sickness duo to this one eaust; alone 
in very many oantonmonts, is well illustrafi;d in this statement. At Bareilly 
the admissions from fevers (131) were lower than at any other station in the 
Prtjsidency, and the maximum proportion (2397) occurred at Attoek. The 
ratio of mortality from this disease is not shown by stations, but the actual 
number of deaths occurring in each is given in Table XII. The fatality of the 
attacks was but small. Of intermittent cases only *29 per cent, died, and of 
the more severe forms tllo ratio of deaths was B'Ol. 


297. Pifty-three cases of apoplexy were treated during the year, and 

of these 22 died. Those numbers arc not large, 
Apoplexy. amounting, as they do, to a ratio of only 1-3 admis- 

sions and *55 deaths per 1,000; but they deserve remark in connection with the 
unusual prevalence of this disease among the European soldiers, the prisoners, 
and even the general population, to which rororeneo has been already made. 
It will be observed that 43 out of flio 53 cases occurred in May and .lune, and 
there can be little doubt that they were mainly due to the extreme boat of 
those months. Between 1802 and 1868, the admissions from apoplexy have 
varied from 0 6 to 0 3 per 1,000, and the deaths from 0 33 to 0-13. The ratios 
of 1869, although not high in themselves, show a remarkable increase when 
taken in connection with those of previous years. 

298. The admissions from dysentery and diarrhosa taken together 

amounted to 141 per 1,000,—a ratio somewhat higher 
Dysentery and DiawhoBa. ijj excess of the average 

of previous years. The death rate from these afleetions (2-47) is greater than 
in any year* since 1§03; but in all the years from 1801 to 1809, the mortality 
Irom this cause has not varied by 1-50 jier 1,000. In many of the stations of 
the Lower Provinoes, dysentery taken by itself has been very prevalent: at 
Alipore, in particular, it caused 381 admissions per 1,000. In the Upper 
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Provinces a high ratio of sickness from this cause is the exception. Diarrhoea 
was not so generally prevalent in Bengal Proper, but at Alipore and Fort 
William the admissions were numerous; at Shillong and in the Assam stations 
it was also common. In the Up^r Provinces it is worthy of notice that at 
several of the stations which did not suffer from cholera, such as Allygurh 
and Agra, the Native troops had numerous cases of diarrhoea. 

299. The admissions from venereal diseases among Native troops have 

Vanerofl.ldi.aMM ^ 1 *®*“ ‘>^0- 

quarter of what they were among European troops. 
Since 1862 the proportion has varied from a maximum of 59 in that year to 
a minimum of 43 In 1868. During the last three years the results Have been 
more favorable than previously, but such affections Imve never been very pre¬ 
valent among Native troops as a body. The number of cases varies much 
in different cantonments, and in many of them venereal disease exists to an 
extent which deserves notice. At Dehroogurh, Ferozepore and Mooltan it was 
at a minimum, and the amount of inefficiency to which it gave rise very 
trifling; hut at Dinapore and Jhansie, the ratios of 193 and 156 are very high, 
anti other stations also show very unsatisfactory results. 
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300. nic number of persons inearcernted in tlie different jails of the 
The average Bumber of pri. Boiisjal rresideney durim? tlie year 1809 ha.s 


aoners has been greater than 
m any previous year. , 


equalled a daily averaj'e of 01,998, and this number 
is mueb in exe(!ss of what it has been in any 
previous year. Between 1859, when some of the jails had not yet been re¬ 
established after the mutinies, to 1800, a yonr of "reat famine in Beus»:al and 
Beliar, the average jail population varied from nearly 40,000 to more than 
67,000. In 1867 the number again fell to 5.'i,000; and in 1808 there was little 
difference. The details for the different Provinces shew that the large increase 
in 1809 was not duo to any onoof thtm. Excepting Bengal Prop<‘r where there 
was little dilfcrencc in the strength from Avhat it had been in previous years, all 
the groups shew a decid(?d increase. In tlic sotsond, fourth and lifth of them 
this is most marked. 

301. There can be little doubt that these results have been due to the 
Large inoreaiie due toprivo- very wide-spread distress whieh charaeterized the 

year. Petty crime,s, ascribahle in many cases to 
want, have he(!n more than usually prevalent, and this fact is more strikingly 
illustrated by the large increase in the number of ])erson8 eonlined, than l)y the 
higher average. In tla* North-Wostcni Provinees 9,183 more individuals were 
convicted in 1809 tlian during tlie year previous. In the Punjab the excess 
was 3,053. In Oudh compared witii tlie four j)rcceding yemra, tlie committals 
went mor(5 numerous by 1,128, and the total ])opnlatioo was 2,218 greater. 
As Ur. Sutherland, the Inspector General of Prisons in this Province, remarks— 
“ Tlufft is tlui crime whieh fills the jails, and its pnwaleiico is regulated in 
great measure by the price of food and demand for labor.” 

302. The intimate connection between want and erinic is i!lustrat(Hl 
lUustrated by tho general ’’y average numbers in th<5 jails during each 

harvert^ raua-orop mouth of the y(iar. Commencing with a mini¬ 

mum in January the numbers rise with litth; 
fluctuation till they rcacli their maximum iu Sepfeanher and then again 
comnicnce to decline. IVith tlie reaping of the rain-ciop harvest, fof»d 
Ix'came ehcajicr and more jileiitiful, and jieWy crime diioreased. This trutli 
is shewn not only in the general table hut also in tho details of whieh it is 
composed. 

303. The same causes whieh have predueed* such a marked increase in 
.Samo.caa 908 have increased ^hc number of ])risoners during 1869, have (ixertcd 

sioknoBs and mortality during a very unfavoi’ahh* inllueiice on the stalistics of 

sickness and mortality. Very many of fhosc who 
wer(' received during the year wore suffering from tin; ellects of want. Tlieir 
health was frequently impaired from this cnusc, and in many instances wc'ak 
and cinaciatwl, they seemed more fit to beiMirnc inmates of a poor-bouse than of 
a prison. It is not sur^irising that in a body of human beings in whieh such a 
•dass was largely represtjuted, sickness of a severe tyjie lias been prevalent, and 
mortality more than ordinarily fieavy. In many jailit, morcoviT, tin; influx of 
new prisoners was so large that the aceorarnodation was insuffieient, and over¬ 
crowding to a greater or less extent was unavoidable. ITnder such circum¬ 
stances, and considoritig also the very unlu'altby eliaraeter of the year, it was to 
be expecttxl that tlie statistics of 1869 would shew unsatisfaefory results, and 
the fact that these results are not much morii unfavorable than they were, is in 
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itself strong evidnnce of the great imjyrovcments wlnt'li have l)een eflected of 
late years in the sanitary condition of the jails. 

30'!. In last annual report when revioning the statistics of prisoners in 

___ the Bengal Presidency during ton years, it was sheM’ii 

° ' that the results of 1808 had been more favorabh* 

than those of any one of its predecessors. The ratios of daily sick which had 
varied from 57 to 32 liad fallen to 29, the admissions which had never been lower 
than 1079 and had been as high as 1491 per 1,000 had been reduced to 941, and 
the death rate, which had been as high as 110 per 1,000 in one of these years 
and had never been imder 38‘32, stood at 30’28. The results of 1869, although 
less favorable than those of 1868, will bear comparison with those of many of 
its predecessors. ITie daily number of sick has equalled 31, the admissions into 
hospital 1,019, and the deaths 42‘81. Judged by. the two first of these 
standards, 1869 comes next to 1868, by the last of them it follows 1868 and 1867. 

305. Two thousand six hundred and fifty-four deaths occurred during the 
Chief oausee of mortaUty year. Of these by far the largest number w'as due to 
™ 1®®®- bow^el complaints, and then come cholera and fevers. 

To these three diseases nearly 1,800 of the casualties were due. Arranged 
according to the ratio of deaths which was due to them the different distsases 
stand in tbc following order:— 


llysentory luul Dinrrhoia 
Cholera... 

Fevers ... 

Respiratory diseases... 
Atrophy and Atieenaiu 
Phthisis Ptilnionalis 
Ai)oplexy 
Dropsy .. 

Wounds and accidents 
Spleen disease 
Heart diseu.se 
Hepatitis 
Small-pox 
Scurvy 

All other causes 


16-31 

(>-lS 

218 

1 - 42 
•74 
• 4.5 
■34 
•21 
•20 
■V6 
•03 

2- 1.8 


ISM- 1.000 


Total ... 42^8l 


306. The manner in wiiich the deaths from each of those diseases w<frtf 
Monthly fatality from tho distributed over the different months of the ycai- 

chief diseasos. can he seen on examining the upper portion of the 

opening table. ‘Apoplexy was chiefly confined to the nnusally hot months 
of May and June, and cholera was most fatjd in July, but all the other 
<^hief diseases wore more prevsxlent and fatal in tbc latter months of the year. 
I'his remark more pavticulaiijly applies to fevers, bowel (U)uq)laints, respiratory 
diseases, and that peculiar low condition of vitality which is so frequently seen 
ill Indian convicts, especially in a time of general distress, and W'hieh oornes 
under tho general head of atrophy and anmmia. Tho unhealthy influences 
of 1869 lasted till late in the year even among the troops, and the cold iveather 
cuimiug early after a late and heavy rainy season in the Upper and Central 
J'rovincos must have lieen especially trying <.o men weakened by privation 
and disease. 

307. Tho admissions into hospital, 1019 per 1,000, as has been already 
Chief forme of Bickness in stated, were somewhat more numerous than in the 

i®®®- year previous, but loss than in any one of the other 

fen years. This favorable result is all tlie more w'ortliy of notice, because tlie 
ratio of cases of sickness among the troops has been so unusually high in tho 
past year, and the returns shew that the prisoners suffered from prevailing 
sickness very much less than either European or Native soldiers. Among the 
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former the admissions into hospital were 1729 and among the latter ir)Ol per 
1,000. The cases of sickness among the prisoners were— 


Of Fevers 

Dysentery aiul 1 >iarrk<i>u 
AW*esw?s and ulcers 
Wounds and nceidents 
Rcsjiiriitory diseases 
Rluairnatism 
Venereal diseases 
Cholera 
Fve diseases 
Atrophy and Aiiieinia 
Spleen disease ... 
A)>oplexy * . 
Phtliisis Pulmonalis 
Scurvy 
Drojiiw 
Smalf-pox 
Hepatitis 

„ All other causes ... 


K)'' |M'V l,(»0o 
ISS 

<i~) „ 

.•50 

20 

IS „ 

M' 

1 - 1 . 

10 

(! ,, 

.'i 

4 

4 


1 

... nt 

Totat. ... lOl!) 


Excepting cholera and apoplexy the relative position hedd in the scale hy , 
tlnr different diseases is almost identical with what it was in the year previous. 

• 308. The number of admissions into hospital and the relative provalcne(5 

of each form of disease in each month is clearly 
lower part of Table T. Sickness reacb- 
cd its maximum in October when the admissions 
tfquallod 119 per 1,000 corapartid willi OS in .lanuary. Cholera whieb was pre¬ 
valent in May and also in August rcaclicd its maximum in duly. Of 307 cases 
of apoplexy, * 285 occurred in May and June. Eevers were at their height in 
October. From dysontc'.ry and diarrbeea the greatest number of admissions 
took place in August, llespiratory discas(?s, phthisis, rheumatism and atro])hy 
were chiefly prevalent in the latter months of the year. 

309. Compared with those of former years the results in the Ih'st group 

of jails during 1809 were cxti'onndy favorable. 
„ average immb<;v of daily sick was hut on(^ in 

vtxcvsH or what it liad beim in 1S()8, in all n^spocts 
the most favorable of the preceding tern years, while the proportion of admis¬ 
sions and deaths wisrc loss than in any previous year. Twelve hundred tind 
forty-live oases of sickiuiss and 50-M deaths per 1,000, as these mtios stood in 
Lower Bengal in 1809, do not repr(^sent a very luiallhy condition, hut th(\v com¬ 
pare most favorably with sixteen and sovcnto»m Imndrcid admissions and ov«‘r 
100 deaths per 1,000, as they wore in former years. All the chief diseases,— 
cholem, fevers, hovv(il complaints, and respiratory diseases,—stand higher in this 
group than tlic g<mcral avciage of the Presidemey, hut as wilt presently he scon 
some of tlic.se were more [n’cvalcnt and fatal among the prisoners in otlu;r parts 
of the country than they wore in the Lower Provinces. 

310. Jn many of the fifty jails which arc embraced in tliis group the 

sickness and mortality wore as in former years ex- 
Bxcessivo mortality in many passive. In fifteen of them the ratio of admissions 
jails of this group. exceeded 1500 per 1,000. At Pubna it was 2583, 

at Dehrooghur 2825, at Tezpore 3011, at Sumhulpore 3103, and at Malda 3509. 
In eighteen of them the death rate exceeded 50 per 1,000, and in seven of these 
it was over 100 jier 1,000. Cholera in the extreme cases eontrihuted mon; or less to 
the mortiility, hut the. admissions and deaths from other causes were very numer¬ 
ous. Fevers were nowhere very fatal; the highest ratio of prevalence was 
at Burdwan, whore they amounted to 1270 per 1,000. At Rungiiore, Baekor- 
gungo, Gowhatty and even at Aliporc, the mortality from dysentery and diarrhtca 
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311. In 


At RuTif'pore, 13 deaths out of 61 were ascribed to atrophy and 


the 


In the second group sick¬ 
ness was less prevoiout, but 
mortality higher than in 1868. 

tality higher than in 1807. 
sious and of doatlis was 


second {p’oup of jails with 727 admissions per 1,000, and an 
average ratio of 23 always sick, the death rate 
was 41’59. Compared witli the statistics of previous 
years as shewn in last year’s report, sickness was less 
prevalent than in aiiy former year, but the raor- 
h’roin nearly all diseases the rsitio of admis- 
smaller in this group than in Bengal Proper. 
In those respects the 39 jails wjiich are concerned shew very marked differ¬ 
ences. The daily sick rate varied from 4i'7 per 1,000 at Etah, to 52 at ITumcer- 
pnre, and 129 at Nag(»de. At this last station the admissions equalled 2293 per 
1,000, whil(! in Ihe Lutiknow District Jail they were oivly 222, and at Ghazeeporc 
only 139. Similar wide diflcrencos apjwjar in the mortality rates. In the IStah 
Jail only 4'7 out of every 1,000 prisoners died. At Humoerpore the propw- 
tion was 126, at Goruckpore 165, and between these extremes there are 
many gradations. Su<di dilferonces are in a measure to be accounted for by the 
absence or prevalenc(5 of cholera, but undtir other heads also, as Avill subsequently 
he shewn, when considering the chief diseases from Mhich pi-isoners suffer, 
the discrepancies arc quite as marked. 

312. In the third group of jails in 1808 the ratios of daily sick, of ad- 
Tho results in third group missions jind of deaths were respectively tO, 1,338 

much more unfhvorable than and 27''t8 per 1,000. The results of 18(59 stand m 

very unfavorable contrast with these tigureis, for the 
number of daily si(!k has equalled 54, the admissions 1738, and the deaths 70'24 
p<‘r 1,000. The jails com])o.sing this group are situated chiefly in the Central 
Provinces, and the unfavorable results are in a great measure duo to the very 
severe epidemics of cholera and fever which visited that part of the (5ountry. 
In all the 22 jails of this group, excepting Bailool and Nursingpore, sickness 
was extremely jirevahmt, and the admissions exceeded 1000 per 1,(K)0 of 
strength. In twelve of them they exceeded 1500 per 1,000. At Bcaur the 
nitio was 3405. In many of these jails also the mortality was very heavy. 
Leaving Nimar out of consideration, as the number of prisoners confined there 
is small, the death i-ate varied from a minimum of 23'5 at Chindwarra to a 
maximum of 231<'23 at Bcaur. At Ajmere 12 prisoners are reported to have 
died of fever, but with this exception fevers, although very common, were not iti 
many instances fatal. Dysentery and diarrhoea wore the phiof causes of death. 

313, The statistics of the fourth group of jails pro mueh more favorable 

^ , . 1 U than those which have just been described. The 

group arc less satisfactory daily proportion of siek was 20, the admissions 705, 
Ihrn previous jviiti the deaths 29 03 per 1,000,—ratios which are 

in all cases less than half of those of the third 
group. But compared ivitli the history of the jails of this same group in 
previous years, the returns are by no means safisfactory, for they shew a greater 
ainuinit of sickness than in any year since 1861, and a greater mortality than 
ill any year since 1865. The Section of Table VIII, however, in which the 
.stati.stics of*the 18 jails composing this groiij) arc given separately, embraces 
d(!tails of a very varying character. In most of them tbo daily sick rate was 
under 20 per 1,000. At Sliajebanpon^ it was 30 and at Almorah 45. The 
admissions into hospital, which were only 388 per 1,000 at Budaon, were 1665 
at Seliarunpore, and 1795 at Almorah. Similar marked difl'ercnces appear in 
the death rate. At Allygbur the mortalit v was 10‘50, and at Mozuffenmggur 
6618 per 1,000. 

3T1. In the Punjab out of an unusually largo number of prisoners. 

In the Punjab the sicknoBs givater than in any year since 1855, 393 were daily 
and mortality wore greater in hospital, or an average of 31 per 1,000. The 
than of late years. admissions equalled 115(i and the deaths 33'36. A 

reference to the ten-year table given in last annual r(>povt shews that these 
ratios are consid<.>rabiy higher than the\ havi; heeu lor some time previous, 
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The proportion of daily sick and of admissions is greater than in any year since 
1864, and the deaths more numerous in relation to strength than in any year 
sinco^ 1866. Great variations appear also in this group when tlie statikics of 
individual jails are taken separately. The daily sick, for example, which was 
only 9-6 per 1,000 at Goojerat was 89 in the Lahore Eemalc Jail, and 93 at 
Rawulpindee. The admissioiw fluctuated between 126 per 1,000 at llhotuck 
and 2800 at the Lahore Female Jail. In many of them the ratio oxcci'ded 
1600 per 1,000. At Sealkotc the deaths were 6*35, at Rawulpindee they 
were 123 per 1,000. Nor are these great differences to he explained by the 
appearance or non-appearance of cholera, for out of the 29 jails of the Punjab, 
only four suffered at all from the disease. Particulars regarding these cases 
have been already given in the first section of this report. 

316. The high ratios, especially of admissions into hospital and of daily 

Great prevalenoo of fevers provinces are chiefly ascrib- 

in 1860 , espeoially in the third able to fever, and the extraordinary prevalence of 
and fifth groups. this disease during the past year requires special 

attention. The total cases of fever averaged 468 per 1,000 prisoners, exactly 
the same proportion as in 1867, but the mortality from this cause in place of 
being 4'82 equalled 6'18 per 1,000. In the first two groups fevers were less 
frequent during 1869 tlian usual. In the fourth group also, as a whole, there 
was no very great prevalence of the disease, but in the third and fifth groups 
the cases were extremely numerous. In the first of these, which represents 
Central India, the admissions equalled 773, and in the Punjab they were 780 
peu 1,000 ; a reference to Table IX shews how severely many of the jails in 
these two groups suffered from fever. At Eaepore the admissions under this 
head alone equalled 975 per 1,000, at Mundia 1014, at Nimar 1392, at 
Delhi 1227, at Kurnal 1379, at Lahore 1855, and at Rawulpiuden 1956. In 
this last-named prison two epidemics occurred, and although both arc in¬ 
cluded under the one head of fever, two very different diseases are indic.ated, 
one a specific contagious fever which raged among the prisoners in the earlier 
part of the year, and tho other the malarious fever from which they 
suffered in the later months in common with the free population of the 
coufttry. 


lenoe of, 
fever. 


316. In all the provinces special instances appear in which individual 

jails, apparently situated within tho area of tho 

Bpeoi^ inetanoeB of prova- epidemic, cnioved comparative immunity from fever, 

and m some cases a body of pnsoners separated by 
• only a few miles from localities where the jail 
suffered severely have almost entirely escaped. For example at Delhi, tho 
fevers, as already stated, equalled 1227 per 1,000. At Hissar they were 438, 
while at Rhotuck which lies between tho two they were only 46. In other 
provinces, the reverse has been seen; while the prisoners, as a whole, have not 
been attacked to any great extent, individual jails have suffered much. 
As instances of this may be cited Burdwan, Malda, Pubna and Sumbulporc 
in the first group, Nagode and Banda in the second, and Sebarunpore in the 
fourth. ^ 

317. In the third group the deaths from fevers amounted to 7'09 per 1,000, 

nearly double the mortality due to this cause in 
Great part of the mortality either the first, the second or tho fourth, but in the 
Ba^Sioe Punjab tho ratio was much higher still, for here it 

equalled 14'54. Great part of this was duo to the 
outbreak of contagious fever in thes-Rawulpindec .1 all whioh has been already 
mentioned. Allusion was made to this epidemic in last annual rt^pqrt, and since 
then a very full report on tho subject has been submitted by tho Civil Suigoon, 
Dr. Fairwoathor. Of the 180 deaths which are wjturned from fever in tho jails 
of the Punjab, 94 or more than one-half occurred among the prisoners at Rawul¬ 
pindee, and of these 88 took place during the first six mouths oi the year when 
the epidemic of malarious fever, from which the pojmlation in this portion of 
the country suffered so severely, had not yot commenced. 

A tJ 
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818. The fever in the Rawulpindee Jail was very carefully watched 

by Dr. Fairweather, and from notes of the symp- 
Thefeyerin the Bnwalpin- toms taken at the bedside from day to day, from 
^phui. *’® ^® the observance of the distinctive rash, and from the 

result of post-mortem examinations, he has come 
to the conclusion that it was a true typhus. In this opinion Dr. Gray, the 
Officiating Inspector General of Piisons in the Punjab, who had opportunity 
of seeing the disease, entirely concurs. As to the origin of the fever opinions 
differ. Both Dr. Lyons, who was in charge of the jail when the epidemic first 
commenced, and Dr. Fairweather« who was Superintendent and Medical Officer 
when it was at its height, are of opinion that it was generated by over-crowding 
and other insanitary conditions. Satisfactory evidence in support of such an 
opinion is wanting. A large gang employed at th'e Sohan bridge works was 
the first to suffer from unusual sickness, and free communication was kept 
up between them and the inmates of the jail. The contagious nature of the 
fever was established beyond all doubt, and in an over-crowded jail the disease 
had every facility for spreading. , 

319. Great as was the prevalence of fevers among the jail population, 
ThopriBoneMsuffbredmaoh is remarkable that the prisoners enjoyed a de- 
lau lirom fever than the cided immunity from the disease when compared 
troops at the same Btatione. troojis, whether European or Native. 

The comparative ratios of admissions under this head for the Presidency, as 
a whole, and for the several groups stand thus :— 



Pxx 1,000 OV AVEBAOX BTEXiraTR. 


Kuropoaa TtDopa. 

Troopa. 

Prlsoncni 

1st Omu]) 

300 

606 

627 

2>i'l 

360 

405 

241 

3nl ,, ^ ... 

m 

478 

27ft 

4th „ 

1008 

1620 

773 

6tli „ 

1110 

11U9 

78(.» 

The ProsidsDoy as a whole ... 

760 

866 

468 


As the places represented in this general statement do not altogether correspond, 
the comparison is not perfect, but it cannot be said that many of the jails are 
situate in positions which are more healthy than the cantonments. The 
reverse is more near the truth. Taking individual stations, although a few 
exceptions occur, the general fact remains that, as a rule, the prisoners have 
suflbred from the prevailing fever to a much less extent than either European 
or Native soldiers. At Benares, for example, the proportion of cases among the 
prisoners in the Central and District Jails was 288 and 189 as compared with 
472 and 4fl among British soldiers and sepoys. In the Lucknow jails they 
wore only 45 per 1,000, while in the cantonments 211 out of every 1,000 
European and 891 of every 1,000 Native troops were attacked. Siinilar 
marked differences, and all of them in favor of the jail population, appear on 
reference to the statistics of Allahabad, Jhansie, Jullundur, Ferozepore, 
Mooltan, Sealkote, and other places which might be named. 

320. The admissions from dysentery and diarrhcea, which stood at 183 per 

1,000 in 1868, were 188 in 1869, but the deaths from 
this cause had risen from 12'06 to 16'21. In Bengal 
Proper the ratio was 18’20,—the lowest death rate 
under this head which has yet been recorded,—^but 
all the other groups shew an increase. In Nagporc and Central India the ratio 
was no less than 33'79 per 1,000. A reference to Tables IX and XI shows what 


Dysentery and diarrtaosa 
though only slightly more pre¬ 
valent were muoh more fatal 
than in ises. 
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a prominent place dysentery and diarrhoea hold as a cause of sickness and 
death among prisoners in India. In the first group the admissions from these 
affections vary from 05 at Midnapore to 979 at Sumbulpore; in the second from 
42 at Etah to 543 at Goruckpore; in the third from a total absence of the 
disease in some of the small jails to 837 at Beaur ; in the fourth from 46 
at Mynpoorie to 205 at Agra; in the fifth from 18 at Rhotuck to 270 at Peshawur. 
These results have no doubt lieen due in no small degreo.to the effects of want 
in particular districts, and the impoverished condition of many of the new pri¬ 
soners received during the past year ; but such extremes in different jails lying 
within the same province, and subject to similar climatic influences occurring as 
they do more or less every year, point to some local and removable causes. 

321. Respiratory diseases, as they occurred among the prisoners during 

Beapiratory dlaeases were* <^0 not call for any special remark. The 

to the same ratio aa to 1868 , ratio of admissions from this cause exactly equalled 
but more fatal. 1868—30 per 1,000, but the deaths 

had risen from 2’69 to 8‘74. These affections were thus of a more fatal 
character in the past year than they had been in the year previous. In 1808, 
the ratio of fatal cases per cent, of those treated was 8'48; in 1809 it was 
12'29. Referring to individual jails, the admission of 175 cases per 1,000 of 
strength at Sooree, of 181 at Tezpore, of 94 at Nagode, 131 at Jubbulpore, 151 
at Almorah, and 97 at Kohat, deserve attention. 

322. Apoplexy is comp^atively so rare among prisoners that it 

Apoplexy wu fatal beyond usually calls for no remark ; but the occurrence of 

alljjreoedent. gg deaths among them in 1869 from this cause is 

worthy of notice. The annexed return shewing the prevalence and fatality of 
apoplexy in the different groups of jails, during each of the last ten years, 
shews that the admissions from this cause have equalled 5 per 1,000 compar¬ 
ed with a maximum of 1’6 in any previous year, and the deaths have been 
double what they ever were before. Iliis unusual result is, no doubt, to be 
ascribed to the delay in the commencing of the rains, and to the extreme 
heat of the season. Of 88 casualties due to this disease, 76 occurred in May 
and June, when the heat was at its maximum. 
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823. In last annual report it was mentioned that a special Committee, 
New eerles of Annual JaU which liad been appointed to prepare a new stand- 
Btatiatloid Forma adopted. ard scries of Annual Jail Statisticjal Eorms, to em¬ 
body the information hitherto supplied by various returns from the different 
Governments and Administrations, had submitted a series of such Statements for 
adoption. Tlus series, after having been forwarded to the local authorities for opi¬ 
nion, and after some alterations, has been accepted, and will in future be em¬ 


ployed. 

824. Under orders from the Right Ilon’blo the Secretary of State, an in- 

. 4 . * vestiffation was instituted regarding the amount of 

Disparity In the amount of ^_._._ _ 


salt allowed to prisoners in the different provinces. 
The quantity was found to vary from 100 grains in 
the North-Western rrovinoes and Oudh to one ounce a day in Madras. 


salt flowed to prisoners to 
dUtorent provtooes. 
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The avoirdupois ounce contains 437‘6 grains. The prisoners in the North- 
Western Provinces and Oudh thus receive less than one-half the amount of 
salt which is allowed to those in Bengal, Bombay, the Punjab and the Central 
Provinces, and less than one-quarter the amount allowed to those in Madras. 
An exact comparison cannot be made with reference to British Burmah, as the 
salt is served out there partly in the shape of salt flsh, and its <juantity is not 
therefore accurately known, but the amount may he taken as lymg somewhere 
between the Bengal and the Madras scales. These facts would seem to imply 
that there must either bo undue waste in some provinces, or too severe a restric¬ 
tion in others. In considering thn question, however, the nature of the diet 
and the habits of the people must be taken into account. The percentage of 
salts contained in wheat is nearly four times what is contained in rice; and 
even in flour, entirely freed from bran, the proportibn of salts is still double 
what exists in rice. There can bo little question, therefore, that a rice diet 
should be supplemented with much more salt than one of wheat. 

If this explanation be adopted, it at once explains why the prisoners in 
the North-Western Provinces, where the diet consists almost exclusively of 
atiah or wheaten flour, not freed from bran, should be allowed only one-half 
the amount of salt granted to the prisoners in Bengal, who live almost entirely 
on rice. 

Taking all the circumstances into consideration, and especially the experience 
of the North-Western Provinces, it was recommended that an allowance of 
salt, similar to that granted to the prisoners in that part of the country, should 
be held sufficient for a diet composed of dry grains, but that with rice a douide 
quantity should be given. According to this view the half ounce now allowed to 
prisoners in Bengal might be retained. The heads of the Jail Department in the 
Punjab and Oudh are of opinion that 100 grains is too little. To meet their ob¬ 
jections in a measure, and also to regulate the allowance by one standard, one- 
quarter of an ounce, or 109 grains, might bo granted to all prisoners not fed on 
rice. There would thus b(^ two scales, one of half an ounce for rice-eaters, and 
the other of quarter of an ounce for all others. The exceptionally large quantity 
of one ounce now sanctioned in Madras appears to be excessive, and might be re¬ 
duced. Enquiry should also be made into the actual amount of ‘salt served tmt 
to the prisoners in British Burmah in the shape of salt fish, and a correspond¬ 
ing reduction oflbeted. Experience, however, must be the great guide in such 
matters, and the habits of individual races must be considered. It was there¬ 
fore proposed to make the reduction in these two provinces experimental, and 
subject to report at the end of twelve months; certain jails to be selected in 
each, and the results in them com pared with those in which meantime the 
present alloiira>nqe might be retained- 
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SECTION V. 


GENERAL POPULATION. 

826. In discussing the cholera of 1809 in the first section of this re- 
Heports from local Sanite«. frequent reference has been made to facts 


Commissioners will be apeo^ 
ally important owing to the 
great sickness of the year. 


concerning its appearance among the general popu¬ 
lation. The information on this poiut has been 
derived partly from the special re])orts of Civil 
Surgeons, and to some extent also from data supjfiied by the local Sanitary 
Commissioners. Dr. Smith has favored me with a general summary of the 
history of cholera in the liowcr Provinces during the past year; from Dr. 
DcHenzy I received some months ago a copy of the statements shewing the 
vital statistics of the Punjab for 18G9, but, with the exception of Oudh, none 
of the complete reports from the Sanitary Commissioners with the local Gov¬ 
ernments and Administrations for 18G9 have yet reached me. I am therefore 
unable to give any general summary of their contents, to examine the facts 
re^rding the general distribution of disease among the people, to show what 
st^s have been taken to improve the public health in the ditierent provinces, 
and what sanitary progress has been made during the year. In the end of 
May I submitted to the Government a general review of the sanitary reports 
for 1868, and I hope soon to be in possession of all the data for 18G9. The 
year was one of very great sickness. Diseases, more directly arising from 
excessive and unusum heat as well as from want, were succeeded by severe 
epidemics of cholera and fever, and it is of special importance that the facts 
regarding all of them should be very carefully collected and placed on record. 

820. Leaving any review of the sanitary history of the countiy generally 
Orders regarding registra- during 18G9 to be undertaken when these reporte 
tion of deaths. shall have been received, I shall confine myself 

chiefly to a statement of the measures which have been adopted since last year 
to obtain more accurate information for the future. Among these the most 
important has been the issue of orders for regulating the registration of deaths 
and causes of deaths among the people. The means for this purpose detailed in 
last annual report have been adopted with some slight alterations. It has 
been considered advisable for the present to make no att(?mpt at registcn'ng 
either marriages or births. In many parts of the country and c sju-ciaily in 
Burmah, it is extremely difficult to define what is to be considered as a 
marriage: in all of them the registration of births with any accuracy is 
beset with much greater difficulties than the registration of deaths. 'I'he 
record of deaths, according to the nmv forms, is therefore alone insisted 
on, and steps are being taken by the dilferent Governments to carry this 
into effect. 

327. In connection with these statistics it may be mentioned that orders 
Onler. r.g«diw . mUftrm issued pn^bing a uniforn. syslem 

system of recording vaocins- for showing the extent oi vacciuatiou and tlic 

results in every part of the country in which these 
operations are conducted. Hitherto the statements employed by the 
vaccine establishments in the different provinces have been very variou' and 
all of them more or less incomplete. The new forms have been devised in 
such a way as to give detailed information regarding the number of vaccina¬ 
tions and the amount of success in each town or countiy circle, while at the 
same time they will shew what the average cost of each operation has been, 
and what aid Municipalities, Native States, or landlords have contributed in 
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spreading the benefits of this most valuable prophylactic. Tlie annual loss of 
life from small-pox in India is voiy great, and in 1869 the disease was 
unusually prevalent. In the Punjab alone the deaths from it exceeded 63,000. 
It IS very important that the effects of vaccination among the people should be 
t^ted by the number of deaths from small-pox, and it has therefore been decided 
that in the new forms the vaccination circle, regarding which particulars will 
be given, shall correspond with the mortuary registration circle. In this 
way the work of the Department will be thoroughly tried and data will 
become available to prove to the people beyond all doubt tho benefit of a 
safeguard which they are still, as a rule, very unwilling to accept, and make 
them in time anxious to supply for themselves a protective agency which the 
Government can never provide for tlie whole population of India. 

328. In submitting a general review of the sdnitary reports for 1868, 

Importanoo of the local ^ occasion to offer a few remarks on the 

■onitary reports. manner in which these reports should be prepared. 

. . The subject is of so much importance and so 

intimately connected with sanitary progress that I shall extract what was then 
said regarding it:— 


General remarkti on their pre¬ 
paration. luipurtanco of mortuary 
utatiatie*. 


Having laiefly reviewed the reports for 1868, I projwse now to offer one or two sug¬ 
gestions for the preparation of future reports, I do not 
rceonimend that the local Sanitary Commissioners should he 
tied down to one uniform metliod of preparing thorn, but a 
few general observations on the subject may not be altogether 
without use. As the collection of accurate statistics of deaths in the different parts of the 
country must form the true basis of all sanitary progress, so the annual statements of such 
niortalitv must form the groundwork of the sanitary history of the year, A prominent place 
should therefore he assigned to the results of registrat ion, and an analysis should be given of 
these results shewing how far they are reliable and how far improvement is still required, what 
measures have been adopted during tho year for rendering the system more perfect, and what 
still remains to lie done. The series of tobies which has been introduced under tlie onlers of 
the Government will contain all the information desired, and tliere is no more important duty 
lor a Sanitary Commissioner than to scrutinize the registration and to do all in his power to 
improve it. All the reporto for 1868 contain vital statistics of the jwpulation except Bengal, 
and here the didhnilties are even greater than elsewhere. I am not aware how far registration 
has yet Let*n established in the Lower Provinces, but if the obstacles to its general iutrwluc- 
tum prove insuperable, it might las brought into play over the aix*a of one division and thence 
gradually extended. Several of the Sanitary Commissioners alrttady follow the course now 
recommended and make the collection of the mortuary statistics the groundwork of all future 
progress, hut in some of the provinces registration has not received that attention which its 
inijwrtance demands. 

“A special chapter should next be devoted to u general‘history of each of the chief 

u.-,_ , diseases throughout the year,—cholera, small-pox, fevers, and 

iiig the ymr. bowel complaints,—the four which are entered in the annual 

tables; and in the event of tho prevalence of any one of 
them, and especially of cholera, sjiecial efforts should be made to obtain reliaMe data and to 
gi ve a eonueoted account of the epidemic shewing tho distribution of the disease and any facts 
ot interest' wmnected^ with its progress. In some of the rejiorto these data are spread over a 
numlier of diflereiit district reports, and it is quite impossible to arrive at the facts without 
an infinity of lalwr. The object of one report for a province is to collect the facts and throw 
them into a connected narrative, advantage being taken of the detailed information procurable 
to shew how far local ouiiditioiis affected the results and what were the causes why particular 
places sufforej more than others. 

“ And in onler to judge of this general history, information on two most important 

subjc'cts is very necessary: we must know what has lieen 
the metoorology of tho year,—whether there has been any¬ 
thing jieculiar cither as regards temperature, rain-fall, or 
other atmospheric phenomena,—and we must also know what has been the general condition 
of the people as regards abundance of labor, rate of wages, and price of food; how tar any 
one or other of these has been unusual, and how far it appears to have affected the hoadth of 
the iKipiiliitioii. These questions should form the subject of a separate chapter, 

“ A fourth chapter might well be taken up' with a short oeoonnt of the work done by 

Itecorf of personal inspection and **1®. Sanitary Commissioner during the year, of any tour 

which he may have undertaken, of the general condition 
of tho places visited, and the measures proposed for their 
When such a tour has been undertaken with a view to enquire into the circum- 


Meteorology and condition of the 
people. 


priHseodiugs. 

improvemunt. 
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stancos connected with any outbreak of disease, the particulars may mom conveniently bo 
given in connection with the history of the outbreak in Chapter II; but the imnerul course 
and extent of the investigation should also be stated in Chapter IV. Abstr^ts of siieeiul 
inspection reports of towns and districts also would appear umlor this head. 

“ In connection with this subiect 1 would obm-ve that it is of the very greatest 

Importance of «miUry tours. especially in connection with an unusual outbreak 

oi sickness, that the Sanitaiy Commissioner should make a 
tour and ascertain the facts from his own personal observation. Coming in contact with 
District Officers and with the people themselves will act as a great stimulus to sanitary 
reforms j and, although the Sanitai'y Commissioner’s other duties are many and laborious, be 
may find time for this important work. ***** 

“ In a fifth and last chapter a short summary •might bo given of any sanitary progress 

Sanitary ptoRrossduriBB the year. been ■effected during the yw I propose to 

devott; a special portion ol cueii amniut rejiort to this (jncstion, 
and it is therefore important that the data from each province should be availalde in a tniigihle 
form. I do not anticipate that such statement* will evciy year contain a incord of some 
marked reform. Progress must be slow, Imt it will he satisfactory to ascertain e.xactly liow 
far the menflures already in force are working, and whether any advance ha.s lieeii made during 
the year. 

“ The report should be concise and to the iwint; and, with reference to this very lni])ort- 

o, 41,0 requirement, it will not he advisable, us a rule, to reprint 
^rtato be concise and to the 

inwrjxiratcd in the general history of the year, the details 
under each head lieing embodied in the chapter to whinh they properly belong. All extra¬ 
neous matter should he avoided. 

“ It is very desirable that all the reports should lie of one size of pagj;. On this point 

u -> •» ko oo,. oioo orders were issued to Madras ami Bombay, hut, so fur as 

* J am awaro, no instructions were j^ivcii lor the guidance of 

the* Sanitary Commissioners with the local Governments and Administrations. For the 
(Abies of vital statistics which have been ordered, this is almost a necessity, and it is advisable 
on other grounds. The reports for 1868 differ materially in this respect, especially those for 
Bengal and British Bnrmah. 

“ The early preparation and submission of the report is a matter of very great import- 

_ , u 4 1 ance, and regarding which the orders of the Government have 

To be submitted early. ^ short, plain 

record of facts such as I have proposed, one obstach* to its early pnqiaration will lie removed. 
Unless the rejxirts are received each year at an early date, it will be imjaissible for me to 
comply with the orders of tihe Secretary of State and submit a general rc]>orl within the time 
sjiecified.” 

These suggestions were approved of by the Government and liavc been 
issued for the information and guidance of the local Sanitary Commissioners. 
829. During 1869 monthly returns have been received shewing the 
Return of deaths among the deaths among the general population of the Mili- 
general population of mill- tary Cnntoumont.s, and a table has been prepared 
tary Oantonmente. exhibiting the results for the ye.^r; but, as the 

statistics are still capable of much improveniont, it is not advisable that it 
should be printed. With the commencement of 1871, I propose that a similar 
system should be adopted with reference to these recorcls as has now been 
introduced among the people generally. With this alteration and with a more 
accurate registration, the data supplied will be of much value. 


13<4 August 1870. 


J. M. CUNINGHAM, m. d., 
Samlary Commr. with the Govt, of India. 
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INTRODUCTION. 


In accordance with instructions issued at the commftncement of this inquiry, 
attention has been specially directed towards obtaining facts bearing on the truth 
or otherwise of two hypotheses regarding the cause of cholera—namely, the 
theory of its fungoid origin, particularly the one advanced by Professor Hallier of 
Jena; and the theory of the connection existing between cholera and certain 
conditions of the soil, promulgated by Professor Max von Pettenkofor of Munich. 

In both theories the existence of a specific poison of an organised nature is 
maintained—a germ ; and both savants believe it to exist in the alvine discharges 
of a person affected with cholera. The Munich Professor does not risk an opinion 
as to whetlicr it belongs to the ammal or to the vegetable kingdom, but infers 
that the soil is the nidm in which it grows; whereas Professor Hallier maintains 
that it multiplies in the human body, and unhesitatingly afiOums it to be a fungus. 

An account of the observations which have been made in order to test the 
vicM's advanced by Professor Hallier will occupy the first portion of the report; 
and, as in the course of the investigation my attention has been directed to a 
consideration of the microscopic objects which are found in the evacuations of 
cholera patients, a description of them will at the same time be given; together 
witli illustrations of various initiatory experiments bearing on the general ques¬ 
tion of ‘ disease-germs.’ 


Tht iUattratiotu art all dra<m to teale milA th» aid of tht camera luoiib, and the fnagnifting potrrr utr.d it 
atlached to each figure. 

Tht diameter t)f the ohjeet in ang cf thefigaree mag readUg be obtained bg eomgaring them with the ene-thoueand!h 
ifi an inch eealefiloeed the find qfi each plate. 

Theee plater have been engraved in the Office qf the Sorvegor Oenemt of India, Theg art verg faittgiil eopirt 
qf the original drtmingt, and wiU bear favorable eomparieon with the work of engravert to Europe, who are iaii- 
luallg engaged in thie kind of emffit^meui. X am under great obl^alion to the Survegor Oeneral and alto to the 
Meietant Survegor Oenerat, Captain W. O. hlurrag, under whoee immediate tuperintendeuee 'tie work hat been dene. 
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PART I. 


CONCERNINO THE THEORY OF THE PUNOOll) ORIGIN OP CHOliERA AND THE MICIIOSCOI'IC 
. OBJECTS POUND IN CHOLERAIC EVACUATIONS. 

The theory of the fungoid origin of cholera is based upon the ro.sult ol‘ 
cci’tain experiments instituted by Professor Hallier, with the view of asoer- 
taining whether any special organisms could, by moans of artificial cultiva¬ 
tions, bo obtained from choleinio discharges. Those experiments have been 
n'ltoated many times in Calcutta, but as the daily notes of caeh cultivation 
would occupy so much space, I propose giving a short summary of a few 
of the (lultivations, illustrated by some of the camera luckia drawings which 
have been accumulated during the investigation. It may, however, previous 
to doing so, be well to state, in as few words as possible, what the theory i-eally 
is. 4-s the Professor has published the result of his labours, a short epitome 
of his brochure, weeded of as many technicalitios as such a subject will permit; 
together with a selection of the leading figures in the plate, attached to the 
hook, will, it is thought, best serve to convoy his moaning. 

Some choleraic dischaii^s were sent to the Professor at Jena, obtained 
from a pitient at Berlin during the oindemio of 1B66, 
and another specimen from a patient at Elhorfeld during 
the epidemic, in 1807. These were examined micro¬ 
scopically and found to contain 

Cysts of a yellow or brovraish colour, which ho for some time believed 
to be the fructification of ui'ocystis; some of these had 
a very irregular outline, and at first sigfit seemed to pos¬ 
sess no organic structure, caution being necossaiy not to. 
confound them with masses offiit; application of pres¬ 
sure was, howevex’, considered sufficient to discriminate 
between them. A drawing is given of some of these in a swelled, 'broken up 
condition (Fig. i, 1). 

2. Here and there a few other cysts were seen, considered to l|e of the 

same kind as the foregoing; they were spherical or oval 
o°^#A******* cysts varying considembly in size, enclosing a number of 

** yellowish shining spores; these pores also varying in 

size, as may be seen by a refei’ence to the accompanying figures (Fig. i, 2). 

3. Groups of swollen gelatinous spores surroupded by finely molecular 
spore, of ibreffoinc la * matter (Fig. i, 3). others appear granular, and some 

.welled oonditloa, show inffication of fissiou. 

4. Micrococcus .—^Tlie molecular matter just aUudod to, supposed to have 

• originated from the breaking up of the plasma in the 
“spore,” a little heap often being observed, correspond- 
mor ooou.. ^ previously existing spore, called a “micro- 


Epitome of Hauler*, oultl- 
votlona, oompUed from hi. 
treatlne.* 


1 . 


Dlsoovery of oy.t. la oho- 
lera dlioharge., whloh- .earn- 
ad at fir.t tight to preMat 
no organlaed atruoture. 


* " Du Cholera Contagium.*’ Vou Dr. Ernat UallUr. Leipzig, 1867. 
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(joccus colony” (Fig. i, 4a), wMcli at 6 is still furllior broken up; at c a grouj* 
of “ colonics” is seen corresponding to tlie mass of spores previously contointjd 
in a cyst whose walls have disappeared. The minute protoplasmic mol<x?ules 

constituting those colonies were seen to adiierti to various 
ejrttheXm! ohjccts in the fluid, and especially to the particles of 

epithelium, in fact leeding upon them; this being inva¬ 
riably the way in which vegetable parasites first attack animal tissues. In 
the midst of thtise molecules larger ones were observed (Fig. i, 6), whi<;h 

have been^ figured in a still more advanced stage as 
^^weiopment of mioroooo- torultulike formations at 6. This condition being, ac¬ 
cording to Professor HaJlier, the transition stage to 
the development of the higher forms of fungi. » 

A series of cultivations was caiTitxl out in order to prove that those bodii*s 
were organically related to (sach other, namely, tliat tlie 
instituted to irregularly defined cysts were advanced stages of tin? cyst 

prove orgonio oonneotiou be- •.-P 

ttreen the foregoing. With sharp contour and Well marked spore contents; 

tluit the circular gelatinous-looking hfalies witc origin¬ 
ally contained in capsules; that the capsules liad be<?n home on a filament; that 
ttie filament had originated in a “ micrococcus” coll; and that the “ micriKioi^- 
cus” had been derived from the disintegration of these gelatinous sporiis. 
Portions of the discliarges m question were isolated, and phiced upon various 
substrata, beef, starch-paste, slices of lemon, &c., so as to supply the “micrococ¬ 
cus” with other nourishment than the epithelium of the intiistinal canal, the 
disorganization of which substanoc is, according to Professor IlalUer, tlu; piim(> 
cause of cholera. 


The results of these cultivations may be thus briefly described. During 

BMuitoftheouiuvatiou.. two Or tbrco days the microcoecus rajudly in- 

creased in amount, and developed into nucleated i^ells, 
which arranged themselves into chains, as already observed to exi.st to a slight¬ 
er extent in the original evacuation. In some cases a thin pellicle formed (««/- 
- . , codemw), which, on being lifted, frequently broke 

ouB.™down into round balls like the ‘micrococcus colonies;’ 

the torula cells about the fourtb day were seen to ger¬ 
minate, the ends of the filaments liaving a linked appisiranije (6), which con¬ 
tinuing to grow, presented the appearance usually setmin oiditm lactis. In tlu' 

course of a week the filaments assumed a branched 


Development of filamentR 
with formatioh uf luaoroco- 
nidla; 


and sacculated appearance (Fjg. i, 7, 9), these saccules 
or joints (termed “ macreconidia”) being capahh* of 
germinating like the spores. The spores were on sevianl 


EsPLASATION op PtATK I. 

A ropy of J^allier's drawing «f tie eholera fimgus. 

Mature cholera fwollen and ruptured ... 

Cliolem cyBtB lem uiutnre ... ... ... 

Swelled ‘'sporea." which wore Ruppo«ed to have escaped from cholera cysts; some of thorn are 
HC't'u acj^ncratini? into " Mtorwooptit .. 

“ Colony formed Inr the breaking up of a single spore, (ft) Ditto 

? «I-.™''*'. , ihf.’* '*!*■ i*"! group of “ Colonies" corresponding to several spores, 

(a) Germinated 3/Vem'o<m« ... 

“ itfirvoroccB*" in process of germiaation ... ... ... " 

Ditto living rise to filaments ... ... 

Highly developed filament with cyst (r), and inaortKronidia (m) .i. 

A cholera cyst or still attached to its fertile filament ... 

-Filaments illustrating tlie tendency to the Ibrmation of Klletia tarie*.- wiiat was con¬ 
sidered a matured spore of tho latter is marked ... 

An aggrogatinn of “ cholera cysts” 

A “ cholera cyst" germinating 


PtATK II. 

The cholera bodies of Drs. Budd, Brittan. and Swayiie (after Sobin )... 
Brittaifs ‘‘annular bodies” in cholera (copied from Afedtcal Oaaette )... 
Swayne's “ cholera cells” (copied from Xancef) 
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occaaions seen to produce a peculiar form of fructification, considered hv 
Dr. HalHer to be degenerated Tilletia caries (smut), (Fig. i, 9), and on one 

.am. of whioh .imoiat^i ^ somcwlmt Jikc thatof smut was detecttd 

th.ftingu. .ttMking iriiAM. (^P’) S a fcw abortivc attempts at tbe formation of 

spore-eontaining-cysts W'ore also seen. In a few in- 
stooM, however (about the 9th day), the filaments were observed to b(‘ar un¬ 
mistakable cysts, some with the contained spores very evident (Fig. i, 8), 
and others in which this condition was loss clear. 


Tlie nearest approach to the devolopmont of the cysts, corresponding to 
^ ^ ^ those in tbe 'discharges, which reminded the Professor 

so strongly of urocystis, is figimjd (Fig. i, 30), and tin* 
germination of the same at Fig. i, 11. 

The inferences dravm by Dr. Hallier from these experiments in a few 
words are, that cholera is prt)ducofi by a species of 
belon^ng to the mlilagines or smut group. 
ouitiT*tion.. Ims fungus 18 a polycystis, similar to tliat attacking 

the rye only in Europe, but which the Professor believes 
attacks the rice plant in India; grounding this belief on the fact that, in the tis- 
sue of growing-rice plants watered with oholeraie discharges, liodics were dekHjt - 
«h 1 which ho considered identical with the cysts found in the evacuations, thus 

accounting fo» the belief frequently expressed by the 
writers, that cholem was generated by the con- 
• ^ sumption of rice in a diseased condition. Tin; authc)r 

has since modified his views as to the species of fungus in qtunition, but retains 
the opinion that, whatever the fungus may be calhri, it closely corresponds witli 
the fungus observed to develop in soD contaminated with choleraic discharges. 
It will now' bo seen that Professor Hallier believes that he has established an 
f>rganic connection between the two kinds of “ cysts,” “ sjioros” and “ micro- 
<?occus.” 


The questions naturally arise—(1) Are there such bodies in the choleraic 
discharges exanuned in India ? (2) Wliat are they V and (3), arc they found 
under similar circumstances elsewhere ? 


SECTION 1.—“CYSTS.” 


Dr. Hallier appears to have derived the first idea, of cholera cysts from the 
ongKivings of the “ cholera bodies” of Drs. Swaync, Brittan, and Budd, in the 
year 1849, as reproduced in M. Robin’s work on Vegetable Parasites.* 

P'or, after stating that they are imdoubtedly of the same 
Th8“ouoier» natUTC, judging from the drawings of tbo.se seen by 

a severe reproof is administered to tbe French 
tm«i by H.iu«r. autbor for the summary way in wliich he disposed of the 

“ cysts” of the Bristol Doctors. As these “ cysts” have 
been the subject of discussion for mure than twenty years, without any definite 
Hi.tory of uim. bodi. oonclusion as to their real nature having been attained, a 
*' few observations ooncemingthem may not be uninterest¬ 
ing. In September 1649, Dr. Brittan published a description of the bodies 
observed by him, termed “annular bodies,” in the -XojMfoM Medical Gazette; 
this term comprising bodies varying considerably in size and appparanco—large 
masses corresponding to’Hallicr’s cyst, and smaller bodies which prolwibly corres¬ 
pond to HaUier’s spores. Mr. Britkn did not attempt any cultivation so as to 
connect the one eJa^ with the other, but infcn’cd that they were the same in 
different stages of development, because he hafl obsen'ed something like a 


• N.tdrel1o de» V^5t.ux PwrMites. Atiw. PL XII., Figfc “t-S. 
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Opinion of Hr. Busk as to 
the neture of theee bodiee : 


connoctioE between the size with the severity and duration of the disease. The 
late Professor Quokett, of the Boyal Oollege of Surgeons, coincided with him in 
the belief that they were different stages of the same body, and of a fUngoid 
nature. Mr. Swayne also announced that he had discovered certain cyst-like 
bodies which were named “ cholcra-oells, ” drawings and descriptions of which he 
published in the Lancet about the same time as Mr. Brittan. He also believed 
that the larger and smaller bodies figured were mere stages in the development 
of the same thing. Dr. Budd believed that he found similar bodies in the 
water of tainted districts, and designated them “ cholera fimgi.” These 

announcements caused considerable excitement at the 
time, which was somewhat lessened when Mr. Busk 
announced that the bodies in the sample received by him, 
were a species of uredo (Uredo aegettm), the bunt of wheat, illustrating his 
statement by the removal of bodies like the ones in question from a loaf of 
ordinary brown bread. The College of Physioians appointed a Committee of 
. Inquiry^ and Drs. Baly and Gull drew up a report, in 

of Dri.B*iy«xdouu. whicli tho small bodies are said to be either carbonate 

of lime (probably from the aromatic confeedion mixture taken), disintegrated 
blood-cells, or staj-ch particles; the larger ones figured by Dr. Budd to lie proba¬ 
bly ofscumulations of starch cells with disintcgi’ated particles of vegetable tissue, 
and those of Dm. Brittan and Swayne to be some species of bunt, as identified by 
Mr. Busk. . Tlie Reverend M. J. Berkeley, the greatest authority on fungi we 

have, .oh Iwing inferred to, declared that the syKJcimnns 
ho receiv«!d were not fungi at all, so that evidently tHie 
propoundom experienced some difficulty in recognizing 
thpir own “b(xlics,” otherwise such microscopical exports as Mr. Berkehy and 
Mr. Busk would not have been supplied with such cni.irely different substances. 

Here the matter reshnl until Professor Hallier observed a resemblance between 
the cysts in the choleraic discharges examined by him 
””*”***”* those figures in M. Robin’s book, which figures arc 
hero reproduced (Fig. ii), as being the only criterion W’o 


Of the Beverend H. 3 . 
Berkeley. 


ExpiiAkation oy Pute III. 

CyRtft cloecly reHembliuj; Brittan 'r cholera bodies; conaisting principally of fatty matter enve* 
lo|ied by fibro-albuminoni material ... ... ... 

A globular'ey 8t.liku body obaerred in choleraic dejecta ... 

Eifect of liq. ])uta«!)m nnon No. 1 ... ... ... ... » ... 

Two abcoi) of the globular cyat-like bodiea at at v. 1 
Amwaranco after the addition of acetic ooid ... ... 

Olobular cyat-Iiku body*aurrounded b^ a compact fibro-albuminoualayer 
Ei!«!ct of ether after tliu previoUH aiiplication of liq. potoaRiU 

Bodies roaembling tbo “cholera cclla ” of Swayne. They are ow of ordinaiy Hound-worma... 
Olio, OH commonly met with In alvine diachargeN ... 

Ova, the contents liavmg assumed a somewhat defined arrangement ... 

Embryo completed 
Embryo escaped 

Same os viii., the form having been altered by pressure 
Eftcot of adding ether 

As[icct assumed after the addition of liq. potaaso! subsequent to the applu«tion of ether ... 
Same os viii.—Also treated with ether. No. 3 was raptured by pressure 


V.-VIl. 

V. 


VI. 


vn. 


VIU.-Xl. 

viii. 


1 

2.4 

1-2 

3-5 
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3-4 

1- 4 
6-8 
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8 

1 

2 - 6 
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Plate I'It. 

More highly magnified spMimen of Fig. viii ... ... .. 

After the Mdition of acetic acid ... ... ... 

'■ ■ ■' of iodine and absolute alcohol ...• ... 

..... of absolute alcohol only ... ... ... 

Ova of acaru* {danuutum-t 1 )—sometimes found in choleraic artj) other dqjecHons 
Parti v disintegrated amrui obtained in a cholera stool (magnified hy a low power) 

Highly stained niecimen of the ovim of TrieocepheUm (dinpar f) —^probably tho body 
delineated at No. 2, Fig. iii, in Dr. Brittan’s di-awing ... .... 

Ditto raptaied by pressure • ... ... ... _ ... ...• 

Highly stained specimen of the ovum of an atearit found in the same stool (cholora) os 
the foregoing,—ruptured by pressure ... _ 

MyoelUun escaping from on aggregation of moleculos (micrococcus). Spores not visible 
(cholera stool) 

terminating spores, together with mycelial fihunsuts (cholera stool) ... ... ... 


XI. 


XU. 

xiii. 


1-2 

3 
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XV. 

xvi. 
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possmsof what Ilalliorreally moans wlnni ho s]M‘aks of cysts; the only dnuvimr 
imblishotl by him of the mature cyst hdui? tliat of a ruptur(^(l one (i, ]’). 

In the oxamination of oltolera dojocta whi<;li I have made in Calcutta and 
in the North-Westom Proviiuaw, many “cysts” were 
03 r»t.iiko bodie« to the ohstsTVod, awl tlioso in many eases closely resluubh'd tlic 
to India. ones n<?ur«l in M. llohui’s work, hut wc'w* not of su<*l) 

imivonsal (XHMinvnco as the attention tlu'y have obtain- 
ed would have Iwl one to oxpiHjt; indml, fnupicntly absent altogetlu'r. 

Tins “ cysts” figured by Drs. Brit,tan and Sivayne (the greater part of which 
are hero r<!produeed from tlie drawings aeeompaiiying the original articl('s of 
these gentleraon) are certainly tlu! kinds most frequently present in 
ovaeuations, as the fact that the following observations eoneerning tliein wer<'i 
completed before either the original figures or copies of them had been 
sc(!n, would tend to show. 

They may ho divided into two classes. The principal figure's in Hr. Brittan's 
drawing will serve as an ilhis tnition of one kind (I'i*'. 

'r'"'!'’«»"'"»"f 

Britlan and Bwayut). OthCV ( IV, 1-4!). As tllO l*lilSS(*S Jirc* C!Oj)U'(l 

in M. llobin’s work, and I)r. llallier docs not intimate! 
his belief that they are not of the sfimo nature!, it will pewhaps he best to iilleielc 
to the! twe), HO as to h!ave im stonej nntnnie!d in the! matter. That they 
vary mn(!h hi their nature w ill ho manifest from the! folleiwing oliservations:— * 

1. The deje'cta of a jiationt whe) hael Ikmui snffe'ving from ehedera about 12 
hoftrs, and who dieid on the seseoud day, pre.\s(!nte'el an e.neirmous quantity eif 

gledniiar masses of a elark-ye'lleew e!e)le)ur, exeieqd at the! 
••ey«t?“''elwei.SdiJf“to wlicn! the coleiur was miu'h lighten', and the mass 

Brittan's”annularbodien.” was imicli moi'c ii*anspart'iit tluiu lit tlu' sieh' (f’ig. V, 

1), W’hi<!h are not unlike theise figiu'cd by Brittan. 
Stremg liquor potnssie he'ing adeh'd, one of the “t!ysts'’ hurst, as at 2, anel 

gradually Imike up, as at 3, t. The' seMiii-tihro-gelatineens 
mass in ivliich the “cysts” we're! involve'el was ontire'ly 
dis.solve'd. Anothen* slide! was taken, and two cysts seloe!te‘el, a large erne' anel a, 
smaller one (i’ig. vi, 1, 2); strong acetier acid heuug aehh'el, mi result followed 

tor some time ; jirewsure was a])|)lieel, and thee large erne 
broke iij) into air-glohules anel grauidar miitte*r (3, d). 
I*re.'s.snre was again ap])licd, and the small eme? alsei broke np, as sheiwn at 5. 
Aimtlier case! may he; qiuite'el as illnstrativo eif this kind eif cyst. 'J'he evaena- 
tioii was passed six lioui's'atter attaeik, anel twe) helm's he'feire' eleath ; it contain¬ 
ed •mimereius eyst-like hodie's, seimeeuitii'e*, otlu'rs mon'or 
lews hreike'n up, anel in many ease!s se'l'nu'd te) e'ontaiii 
jiartitieuis (Fig. vii). These hodh's withsteiod the! action eif re'ctilh'd e'tlier 
until the! flhro-iilhiiminous matteir siirrouiuling the!m had he'e'u remiove'd by tiie 
application of iK)ta,sh. 

2. In the same evacua.tie)n otlu'V globular e'yst-liko heielie's we're' found 
e)f a ye'llowish-gi'eK'u tint, having a meire' de'iincd eii'.tliiu', 
anel meire! evenly eliifn.seel eemtents (Fig. viii, 1, t). 
Those w’cre uuatre'e'te'el by the e'the!)', and re'inaincd 
unafieete'd by liepeeu' potassie for thre<' elnys. Thesi'cysts 
occurred in lU'arly all the' e'vaeiiatienis examiiu'd, hut 

the'ir pres'i.se nature Avas for a eeinsieli'rahle! time' 
luu'xpinined. Tlu'y we're'.sometime'sreiunel, hut ge'ne'rallyeival, auel iu semit' e'ases 
foniK'el about a fourth of the e'litiiv se'eljmemt. Tltis nils ])artie'ular1y <d)se‘rve'el iu 
semie eh'jetita with whiedi I was Jave)m‘e*el frenu th«‘ Me'dical Colh'ge Hospital, 
ohtaine'd IVoni a native avIio was admitted with all the', symptoms ot euolera, 
hut evemtually rt'eovvreHl. They we're.', as iu eitlx'V e*ase*s, ot a greenish-yellow 
tinge, Avith eedouidews hyaline enipsuh's, for the! most partoval (x) -semietime's 
round, 

cysts AA'as sele'ctea leir spe'cr 


Action of liquor potasHn; 


of noetic noid; 


of etber. 


Well doflnod, round or ovnl 
RreeniHh-yeltow cyntn un> 
nifocteit by other onil liquor 
potMHffi, rcoembling Swny no's 
oholorn-oeUs. 


ti, and varying eon-siderahly in size!, as se'e*ii in the liginv. One eif the'so 
AA'as sek'cted fe)r spt*(!ial oh.s('rvatit)ii, the one represented at Fig. ix, 1; e'ther 
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Aotion of 
poatedi 


re>iiKontR re¬ 


but no material chanito ob 
served. 


lifinff addwl, tho contents ideared np a little, Imt nothing ftirthcr; this was 
followed hy strong liipior polasssD, which (Kiuscd it to become dotted and streaky, 

the yellow tinge, however, remaining (2); gi’a^ually 
changing to tho appsarance depicted at 3, the centre 
becoming more trausjmrent tlian the circumfereHce, 
which still further extended, as at 4. The transiuircncy of the centml portion 
diminished in the course of a few minutes (5), in which condition the object was 
left nndcM* tin* roicrostHipe until the next morning, when it was found to Imve 
retained its forai, but had acquired a dark colour. Another cyst nns selected 
Avith a dark-yellow gmnular centwi, and hyaline (capsule (Fig. x, 1). Ether 

was added ; scarcely any chaug('; nicrcly clearing up the 
c<mtr<; a little. It was then i-olled oaw, and tlu; granular 
contents spread throughout the entire cell (2). Firm 
jiressure Avas ayqilied, the eye bi'ing k(?pt stemlily at the microscope*, when 

suddenly numerous minute molecules escJiiH*d (3), and 
«uto preMure. cupsulc bccamc partly eini»tied of its contimts (4). 

liiquor potas-sa; Avas tuldcd to a portion of the evacuation and [allowed to 
stand all night. The cysts on examination next morning apjKwed uuall'ect(d. 

To another test tube sulphuric acid was added. The cysts after wanaining 
several hours in the acid were not much altered, but presenled a globular outline 
with a hyaline capsule suriAumding a gifumish-yellow molecular mass (Fig. xi, 

1, 2). On i*olling them over they became oval, but soon 
"'**'*’ tljc circidar form. On the juldition of a strong 

solution of iodin<!, the contents bcHtame (hirk-brov'u. 
and on subsj'queutly adding alwolute alcohol, fat-like globules made their a])pear- 
anc(*, Avhich, by manipuhition, could be nuule to move within the cell: the 
capsule being unaffected (Fig. xi, 3). Alcohol being added to another cyst 
without the iodine, the contents assumed a lumj)y appearance with a clear spac(* 
in the centre (Fig. xi, 4). 

Sevcnil vei*y small cmbrj'os of mund-AVorms huA'ing btsen observcMl in tin* 
CA'acuation in a<dive motion (Fig. viii, 8), diligent search 
w'sis made as to their origin, wliich residted in the expla¬ 
nation of the nature of the cysts also. The latter Avere 
fre(|uently observi'd to give evidence of some kind of systematic arrangenmnt of 

their contents, as shoAAm in the figure (viii, ii, 6), and 
eventually a cyst Avas obseiwed to contain somtsthing Avbieh 
rollwl w’itbin it; this, after prolonged watching, wns seen to present the exact 
form and si/ai of th«! worm-like body just alluded to. -It was coiled up on itself 
A\ ithin the cajisule (I’ig. viii, 7), and continually alteml its position. This corres- 
jionds almost accurately Avith the drnwtng of the ovum of AaoarU mi/ntaa: in 


JBmbryoii of worm* mbO' 
ciutedwith tho oysta. 


ContontB of the oyata. 


Expianatioii or Plate V. 

FiiiiptiR developed in a eliolcra atool. A later cuiiditiuii olwervcd in tlio preparation 
dclineutod u( XV 

Siwres, Rome of whieli Lave germinated 

Myeelium, upon whieli dilatationH or inncroconidia («i) are aeon 

Filaments with hulboiiR tenniiintions ... .. ... 

Fertile lilnmeiit terminat'd hy a ejrst or sporangiumt the coutouts of which is seen to iiuvc 
eontmeted within the eapKtile ... 

The “ Isolating Appanitiis'’ used in some of the exjicriinentB 

Funnel eontaiuing H ping of cotton wool ... ... ... 

Flask eonlaiiiing strong Huiphurie arid 

Shallow dish (eontoiningn solution of jH'rmnngnnate of potash), with an invorted liell-glnss, 
inside of which is u small wire stage lor elevating the preimration above the level of the 
fluid in the dish ... ... ... .. . 

An Aspirator filled with water. One arrow repn-senta the escape of the latter, and the other 
arrow shows the course which the entering air has to take before it can replace tlie 
cwaiied water ... ... ... ... ... ... 

Plate VI. 

Fungi whieb were developed in a cholera stool ... ...' 

Fertile illtttnciit of Asptrgillas; some of the spores (i^nidiu) aiv seen falling oiI‘ 

Ditto ditto I'tnirillivm 

(Vlls of various sizes ill the rultivtttion, probably modified spores 

Very thin filiiuieiits teiminating in excissively dclieafe niucur-like ej-sts or sporangia, soiw 
of which aiT fillid with elongated spores ... ... ... ... 


XVII. 


xnii. 


XIX. 

xix. 


1-2 

a 
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Aoari, and tbair ora In oho* 
lera atoola. 


J)r. Col)lM)ld’8 wovTv on Entozoa. It is, I think, pretty much tho sann* as ilu* 
cholera-cell of Mr. Swayne. In many eases the contents of tlu^se ova are also 
shrunken, oceupyinpf a part only of the cnelosins? menihrams as insist(‘(l on by 
this gentleman as a mciins of diagnosis. The effects of r<sag<*nts als(j, as above 
given, correspond very closely with the description given by liim. 

3. Therti is another cyst not veiy micommon in (dioleniic dejindii, having 
a more delicatts but very resistent ca})snle (li'ig. xii). Its naliive may he 

inferred from the follondng statemimt: On two or three 
occasions, seini-disintegratcd acari u(‘i*e (»hs('rv(>d in tin* 
stools examined, AvHich luul, in all ])rohul)ilily, been 
swallowed with th«‘ food, in bread perhaps, and passcnl through the int,<‘slinal 
canal without being very much broken up, as nmy he schmi frojn the ligiire 
(xiii). It did not, how(n'er, oce-ur to me to connect the existe,nce of tin* thin 
<iapsuleff cysts with these acarl, until one day two were seeti rapidly depositing 
their (‘ggs among some fungi under cultivation, which were h(*ing mieroscopi- 
ivilly examined. These' eggs coiTcsjeondcd precisely with tlu' just described cysts. 

‘1. Mr. IJrittan figures some oblong bodies (Fig. iii, 2), which arc' not 
r('prodn<'(Hl in M. Ilohin’s plates, hut w'erc probably' also eonsidcu'cd to have 
Konu'connection with cholera by the author of the article in the Mcdioti! Gazette. 
These are exc('e<lingly common, and ani aticuratcly drawn in ]*’ig. xiv, when; 
om; is seen entirt;, and another ruptun'd, togetluM- with one of Mr. Swaymvs 

bodies in a niptured condition; both r('(|uircd tin' 
a])[)lication of (jonsidemhhi prc'ssure Ix'fonf the cap- 
, sule gave Avay. Tin; first (h'serihed elongated body is, I 

Ixdieve, the ovum of another round-worm, tlu^ TricoaejjhaluJt (dinpar As 
to the cysts with distinct spore contemts, which llallier has figured (Fig. i) as 
being a inature (amdition of the cysts comparable to the dniwings in llohin’s 
work, 1 hav<' not met with any Avhich W('re tuimistakahly the same in fresh 
di'jecta, hut have developed them rejK'atedly'; the particulars will hc' given fur- 
tlna* on. Otlu'r cyst-like bodies are oc'-casionally found, hut as they do not in 
any way' ('orres])()nd to those of the author of tlu' tlu'ory under considiimtion, a 

d<‘scri]>tiou of tlu'm is r<'serv<'d for anotlu'r occasion; 
summivry of the principal (Ik* priiuliial oiics, liowcvt'r, art^ tliosc ulrcadv d('scrih('d, 

cynt-like bodloB obRcrved In i /t ^ i t • i* . 4 .‘ ..4' 

cholera. nauu'ly, (1) cotupoimd cysts, consisting ot Iragments ot 

various tissues and fat surroundiMl by a semi-organized 
fihro-alhnniinous layi'r, and (2) oca of various kinds, none of which arc jiecu- 
liar to cholera. 

As, however, the ijtimatc ehiments of other cysts than these might exist 
in tlu' dejecta, eveiy .knowm methtid was ri'soi'ted to for the pmiiosc of develop¬ 
ing them, a few illustnitions of whidi 1 gi\ e in a condensed form. 

Illustration I :— 

Small portions of the dejecta which contained such numbers of the cysts, 
alluded to in page 133 and n'presented at Pig. v, were placed in thri'c jierlectly 
clean W'atch-glasses with the folhiwing suhshinces:—■ 

I. —Cholera evacuation 3 dnichms, and 2 drojis of atietie acid, so as to 
neutralize it. 

II. —Cholera evacuation 3 di-achms, phosphate of ammonia 3 grains, 
grape-sugar 3 grains. 

III. —Distilled water 3 drachms, jihosphatc of ammonia 3 grains, grape- 
sugar 3 grains. 

To receive these, a small wire stand had been plaei'd in a shallow disli 
containing a strong solution of permanganate of potash, and the stand and 
watch-glasses covcml in by a bell-glass (carefully cleaiu'd, and suhs4'<|U('ntly 
rinsed Avith alcohol) Avhich stood in the fluid. This Avas set aside in an avmage 
temperatui’e of 82° 

On the tbiwl day small W’hite spc'ihs Av<'re sei'ii on tlu' surface ot Jso. I, 
which hud ri'turncd to its alkaline condition, one ot 
Pro.rB..oftb-cultiv»Uon. possible trOUl 

lH.'neatli the bell-glass and jilaced on the stage of the mici'oscope. It consisted 
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of im n"^r(‘j?{Uioii of mimito mole<?ules hold toj^cthcr by a slimy substance, 
^l•oIn whuth lllamonts of fua«;i escaped (Fig. xv). Thus matbu-s stood until 
the liftli day, Avlu'ii sjs'cks wore ol)servod in the other tAvo preparations. 
A speck from No. 11 being ])ickc‘d out, i)reseut(Hl nunuTons s])ort?s 
(l’’ig. xvii, 1), many of tliem gei'minating lany aidJvely (2), and the (ilauKnits 
h('re and there uei-e swollen out into maenx^onidia (Uni), some of these dilabi- 
(ions being tiunsiKireut, others gi*anular; fnxpiently the tilaments Avere secni to 

t<‘rtninate in a bulb (1), and in one ease a tilament Avas 
ouucyni.developed. tij>p(‘d by a cyst ill wliiidi the contents AA’ere gTunular 

and had eoniraeted from the capsules (f)). Freeisely similar lilainents and 
dilatations were found in No. 1, but a distinct cyst (or .s]>orangium) could not 

be se(*n. This condition lasted until the s(wenth day, 
Avhcu the mycelium gradually degem'rated, and a crop 


Aftor tho Hcvonth day asper- 
eillUH appeared in nil. 


of aspcrgillus' appeaiA'd on all three, of various colours, 
but principally of the dark A'ariidies. 


Jlhistraiion II:- 


Bporon germinatins: Jn each 
preparatiou on tbo third day. 


Only penicillinm and uH' 
pergillUH appeared. 


A portion of the lluul eontents of tlui small intestiin* from a patiinit ulio 
had dic'd Avithin six hours of attack Avas carefully tnins- 
Growuigsolution. fiwi’ed to a vuil, and allowed to si'llh' for an hour. In 

till' meaiitimea “ gi'OAving” solution uas made, consisting of grape-suyar grains, 
pliospliati' of ammonia 10 grains, gly'ccrinc 1 drachm, and distilli'd Avatcr 1 
ounce. A drop of this Avas jilaci'd on tliri'c glass slide's ; t o t lu'sc avi'I'c added - 

No. I.—A mimito quantity of the iqipi'i* layi'r of inti'stinal (xinti'iits. 

No. II.—A minute (piantity of the sediment chicHy. 

No. 111. —A minute ipiautity of diahetic urine containing “yi'ast. ci'lls.'’ 

Tlicsi' W('rc placed as before nndi'r a hell-glass placi'd in (kmdy's tim’d ; on 
the third day sjK'cks appi'ared on tin' jiri'jiaration in each 
slidi', whiirh ])rov('d to he diu' to spovi's and mycelium 
(Fig. xvi), tin' three slides prcsi'iiting similar ajipcar- 
anci's mnh'r the microscope. On the fourth day' .No. 1 prcsenti'd aii ('xcelh'ut fori'st 

of ]K'nieilliimi, and No. II a similar croji of aspi'rgillus, 
of the hlaek and jmrph' eidoiirc'd Aariety, while No. Ml 
produc'd both penicillium and as]n'rgillns. 'I’hese were 
systematically examined for I'ight days, no otin'r fungus makini^ its appearance. 
I'he aspcrgillus ero]) in No. li ))resenti'(l tufts of ililleri'iit colours; specks Averi' 
ohsened in the otin'r tAAo preparations; specks of yellow and brownish-purple 
lieing tin' most abundant . 

To evperiiuents coiiduelcd in this manner, tln're is the .serious ohjeelion 
that each time the preparation is I'xamiinxl. no matter how carefully, the jiossi- 
hilily e.vists of foreign matter gi'lting into tin' pre|)ara1ion. AVilh lln* intention 

of obviating this source of fallai'y as much as jiossilde, 
an asjnnilor Avas employed to supply the pri'paratioii 
Avith ])urilied air, at lea.st as juini as jiassing it through 
eoneentrated sulphuric acid Avill allow. By refi'rring to the ai-eompaiiying 
ski'fi'li, it Avill he readily seen how this Avas ('Ifeeti'd (Fiiy. xviii). A small 
funnel (1) with a pledget of clean cotton wool inst'Hed into its neck was atl.aehi'd 
to a ])ie(H' of Ix'iit glass-tuhing; this tubing passc'd tliroiuch a perforation in tin' 
<!ork of a Jlask (2) containing eoneentnited snlphurie aidd; from the m'ck id’ 

ExM-ANATION op I’l.ATli A’H. 

llij^lilv HjHviiniMia oC luyivlial illiimpiild, willi imiuiT.'Ms tUlai.itiiins (.lA/cmvi/oW/ii), 

wliii’li w|i:iintilif? iov Iniiiid as IVri' cii'ciilar I'rlls in tlu' lialil, i’a))alilp ii! gcnniiialiii^ I’ll. ' 
ordinary sjMuvs (ciiltiiulcd in clioli'ia •liwhar}'.') 
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BubsUiieei plaoad la I3i0 
taolatlng appuatos 


allowed to remain in tho 
apparatue for tlixae weeke. 


this flask anotber piece of glass-tubing emerged which connected it witli a 
perforated bell-glass, standing in a shallow dish containing Coudy’s fluid; (3) 
another piece of tubing connected this with the aspirator (4-) filled witii water. 
All the connections were careftiUy luted, so that the only air which could have 
got at the preparation oh the stand within the bell-glass (of course minim the 
air which previously existed therein) must have passed through the sulphuric, acid. 

lUuatration III :— 

A perfectly fresh choleraic evacuation having been obtained two hours 
before death (m a rapidly fatal case lasting only seven hours), three watch- 
glasses were placed in the isolating apparatus with the following ingredients:— 

No. I.—A slice of the interior of a plantain wingh- 
ing quarter of an ounce was scooped out, and six droj>s 
of the sediment from the evacuation was placed in the 

little cavity thus made. 

No. II.—A few drops of the evacuation-sediment only. 

No. III.—^A slice of the same plantain as in No. I. 

The apparatus had been made as clean as possible previous to this, rinsed 
out W'ith spirit immediately before depositing these glasses on the stand beneath 
the liell-glass, and the greatest care taken to avoid foreign matter getting at the 
preparations before placing them there. The air withm was renewed morning 
and evening; the weather was warm the whole time, the average day tinupera- 
ture of the room being about 90* Fahr. 

• On the fourth day a mould was seen to appear on the tw'o slices of 
limit, quite ns marked on the clean plantain as on the* 
other, but no change was visible in the watch-glass 
containing the evacuation only. This condition lasted 
a fortnight, the crop of fungus gradually iucreasing in the two former, and no 
change could Ik* observ'ed in the latter. During the third week the fungus 
not having made any progress, and the liquid in the watcli-glass No., II becom¬ 
ing rather less from evaporation, the apparatus was opened on the twenty- 
fourth day, and the rtwult carefully examined forthwith. 

The two pieces of fruit were covered with a tliick coating of a black and 
yellow coloured fungus, botli colours appearing in the 
two preparations; the yellow prevailing in the tainted 
slice, and the hlmsk on the other; the difference being 
merely in the proportion, for tufts of each colour appeared hero and there over 
the surface. These were found under the microscope to he a»pergillm (Fig. 
xix, 1) and peniciUium (xix, 2). Precisely the same fungus and the sarne 
species grew on glycerine, on starch-paste, and on pieces of dirty cork in 
various parts of the room. In the other watch-glass, however, containing the 
evacuation only, a very different appearance was observed. The pn^jmratiou 
had b«Jome partly dry, and presented a filmy appearance. On placing the 
watch-glass on the‘stage of the microscope, a grciat quantity of sidierical bodies 

were seen with granular contents, the average size being 
Th* fangua dereioped in about that of a white blood-corpusclc, hut the size varied 

considerably, among which long delicate myeelienl fil¬ 
aments ramified (Fig. xix, 3); from this network thin 
fertile threads arose, tipped in most instances with exceoflingly delicate vesicles 
(xix, 4), w'^hioh appearance at first w'as taken for the dew-drop aspect so common 
to myceb'um; otliers were seen of a much larger size. On watching tliem 
closely, all the Iwdies were seen to roll round and. round like a mloox. 
Elongated (spore-like) bodies were distinctly visible within each delicate cap¬ 
sule, unless very small (xix, 5), and se<uned to move 
irrespective of the capsule (or sporangium): of this, 
however, I am not certain. They appeared white by 
reflected light, and yellowish-green by transmitted light. 'J’he movement ap¬ 
peared to me to be due to currents of air in the room, each little sphere 
twirling round rapidly in one direction for ten or twenty turns 
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rapidly twirling in the opposite way. The course of the spinning vesicle 
was not always horizontal, l)iit varied until it was nearly vertical to the filament 
on which it was }>en!h(^d, but never quite vortical. It seemed analogous to 
the spinning of a jilatc or ball nicely pivoted on a juggler’s stick, which may 
be scon to revolve in every dinMjtion but the vertical, tbe analogy being complete, 
except that the organic connection lictwcen the s|)orangium and the stalk 
rendered rev(?rse turns necessary. On touching this witli water, the capsule 
appeared to bwsonie instantaneously dissolved, no trace being left: the spores 
had fallen down, and the filament looked jierfoctly iMwe. Some parts of 
the mye<diiim were dilated into, saciniles (or rajici'ocoiiidia) (Fig. six, 6), 
but 110 evideni'C of spore contents was distinguishable. 


Oullivation of a vholera 
atool obWueil duriue an epi- 
demto of the disease. 


llliififralioH TV: — 

Being desirous of ascertaining whether from the rice-water stools in 
epidtanie cholera I could produce cajwules more unmis¬ 
takably like those figured by Professor Hallier than I 
had sucticeded in doing from disclau’ges obtained in an 
endemic locality, sucli a.s Calcutta is, a sample was 
brought fnim Lucknow, carefully secured in a clean vial, which was olttained 
during my visit to the North-Western Provinces during the epidemic of cholera 
which oeeumHl then? in Septemb(‘r last. A drachm of the styliment was poured 
into a perlV'ctly clean watch-glass, and jilacwl on the stage in tlu? isolating 
ajqiaratus in the manner descrilied in tbe bvst illustration. In the course of 
a week a film was 8e(?n to have formal, which continued to incrciisc in density 
lor anolbi.T week, but no trace of any mould could Im? ob.served in it tlii*ougb 
tbe liell-glass. At tlie cud of three wiM?ks the preparation was taken out 
and inicroseo]>ically e.\aniim«l, liiit no cysts luul formed, ivs in the former pra- 
paration tn'atiHl in exactly the same Avay, but tli<!re was a greift tpiantity of 

mycelium, in the mi'shes of whitdi nunmnms circular 
No cy«t» wore dovoiopoa, ImkIios w(*re ciuloddiMl (Pig. xx) ; the latter stjcined 
myooli^uIl. to be the i*esult of segmentation ot tbe lonuer, judging 

fiDtn the similarity between the free cells and tbe im¬ 
perfectly detached mycelium. The watch-glass was replaced in the apiiarutus 
for a fort night, but no clmugc took place. ,ii,, , ■ , 

Prom tliese illustrations it will, be seba,: i^lUrcas cysts, distinctly 

resomblin{;^|^hose described by Professor may, by cuUwalion, be 

olisorved tiPPlevelop in choleraic discliuirgM, yet they are by no mmiis con¬ 
stantly obtainable, for out of more thatt A, btijidred cultivations, matle with the 
expri'ss object of developing these cysts, oi^V three tiipes was I able to produce 
any fungi iHiariiig such tokens of fructifiiti^idh* 

• Is it possiltfe. to develop fungi in iiban ohidcra dejections hearing 

fmit resembling the “cholera cyst?” i 
following experiment will show :— 


answer must be “Yes,” as the 


ExllaSATIOlf OF Platb IX. 

Funtli davchpeU in ordinary enxiemtiou, 

SpnreR, »tii| filaini'iiU of Mucor in varioaa Btages ol' Juvelopment 

IMacItvil I'VHt or Hp)rauf;imn 

C^hIr FtitI at tHoliou to tlii-fortiln liUiiicntH 

ifeadR of IMile filaiiu-ntH (CcdiiuicUa), with the romaina of the niptnred oyRt'capRulee Rtill 
attached 

iV. H .—Compare Nor. 2and 3 with nallier'R figtrnn (Plate I, Nob. 3 and 8). 

Ruptured sporaiijfia 

A ruptured cyst with MiioreB caciipin)t 

bitto the (tpore* huviiiff eoinpletely eacalted 
Ditto detached fiom its stalk 

A muror eyi»t detaihi*d from ttie fertile filament. Tlie BpnroR are aeon to edcape through the 
caimulo 

AnprrgiUuii frnctifioalioii nimnlating that of muror; a glntiuouB film Barruunding it, thiiR 
keeping (he Hiiores or eonidia together. The fertile filament is Been to he partly ruptured 

Detached Atpt rgillm hoada of Tarioue eizoB, tbe eporeB being held together by meaoB of 
Rome glutinouB material ... ... 

Ditto in jirtKsesR of germination. N. B .—Compare with Hallier r drawing of the mature 
choleru-cyRt in the Rume condition (Plate 1, No. 11.}... 
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Vh« “oholera 
Tfaooi<$. 


Tllmtration V :— 

About half an oun<?e of fowjos, obtained from a pcrtixd.ly iK'nlthy person, 
M’as placed on a small j^lass platt', ;uid <!ar<‘l‘iil1y tnms’ 
iMill-glass of, the isolatinj? a])pivvatiis in 
and thaothwexposed. cojmetstioii w)th the aj^irator, as already deserilwd, 

the grwtest possible caro^ bavinj; been takwi to prevent 
fortnpjn matter cominjy into contact with it befon^ d(f]W)sitinj? it ou tin? staj^e 
in the aj)paratu8. A small jmrtion of the same subslamio was ])la<‘ed on a 
ghiss slide, without any special pnHjJiutionaVy imnsures l)eing biken to prevtmt 
access of foreign, matter, so as to bo able to examine it from day to day for 
comjMvrison with the preparation in the bell-glass, whicli it was not int«*n(led to 
disturb. On the setsond day a few small white sjKits were obsen'ed on both 

preparations, one of whieli was ])icked out with a 
aura'*****’^***’”""**^****' f*’*’*’^ non-isolated mass, and plmed on the 

stage of the micit>scopt\ It consisted ent.ir<dy of niinut<> 
molecules, round and elongaknl iFig. xxi, 1), embedded in a white, sliining 
substance (2), in coniuxJtion with which were (urcular and oval cells of a 
greenish tint (3); frequently two or more were setm strung together (t); 
clear spaces were seen in them all nearly. 

On the fourth day the mass in the apparatus was completely coated hy 
this white humus, except that some of the <*arlier observed sjjots had acujnii'eil 
a yellowish-hrown colour. The exp(»8ed slide prestmted a some.wluit similar 
appearance. The cells had Iwcome nearly everywhere strung tog(>tlier, ami long 

filaments of oidmui Uidin (Fig. xxiii), e-onnsjxuiding 
of f,be figures giv{m hy Thomo of the cliolera 

fungus discovered by him, to which ratluT a. long 
name was given at the ti)nc, viz., “ Cylindroteenium Choienr, AswUrre." 

This <!ondition lasted till the sixth day, when a crop of a white mould was 
pereoptihle in tlic isolated pre^paration, and a ])l<mtiful (;rop of peniciUium and 
ttxpergiUua appeanjd on the other cultivation (Fig. xxii). 'JMiis slide liaviug 
iM^come rather dry% a few drops of distilled Avater wen* after this occasionally 

added. On the eighth day long delicate filaments were 
oondition of tho prepwR- gTOwing out of tlic udiite humus-looking sub¬ 

stance in the apparatus, and on the tenth day other 
filaments were olnservcd, which secnied to he tijjped 
with various coloured heads, apjmrently of the same kind as on the otlier 
slide, those of a bluish and yellowish brown tint prevailing; hut by tln^ 
eighteenth day the long delicate filaments had grown ov('r them, the while 
surface of the preparation presenting a woolly appeiirance. AfhT this on 

further change could he seen to take plae(* in eitiifr 
e.ultivatioii, and on the twenty-first (hy of the experi¬ 
ment the bell-glass was opened, and the glass plate 
placed on the stage of the mic«)S(;o|wt. Frocasidy the same; species of 
aspergillua and penimlHum w<ire found as existed in the non-isolated cultiva¬ 
tions, M-ith the addition that groat numbers of the filaments foi-ming tin? 
white flocculent tuft l)ore at their tonninations cysts or sj)orangia iilbd Avith 

distinct spores (Fig. xxiv, 1-4), which, 1 Ihink, eorros- 
jx)nd exmitly to the cysts figured by Pralessor Mallier of 
the immature (dioh'ra-cjysts, Avhosc drawing has alre^idy 
hetm given and may h(^ compared with this.* 

Asperffillm tufts w(;rc pi’(\s(5nt in great numbers: n(‘arly all of tliem 
liad fallen off from their filaments among the my- 
ocUum; a few, hoAvcver, wore perfect, consiaiueiitly 
easily recognised. Some of these falhm masses AA(!rc 
genninating (Fig. xxvii, 2), and j)res(‘nted, as lu'arly 
as anything possib^^y could, the api)earauce of the mass of spores figured by 
Professor Hallicr as a “cholera-cyst” in proe.ess of germination (Fig. i, 11). 


tion under beU-glMe 
first week. 


after 


Oysts obtained exactly like 
the “ oholera-oysts” figured 
by Hallior. 


A germinating aspergillue 
tuft ahnulaUng a “oholera- 
oyst*' in the same oondition. 


1 have obtained excellent examples of Ihie ftinijiw OV^-orJ on tin- intcs^iiml mucone morobreuv of the 
pig ehw, r. hiUt eubjectiiig strips of the intestine to continuous observation. 
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As the prepaaration was dry, a few of the cysts wctc transferred to another 
slide and water added, upon which many of the <^ap8ule8 of the sporangia gra¬ 
dually ruptured, and the spores escaped (Fig. xxv), a bare columella and the 
ruin of the capsule alone remaining. 

As it was not advisable to expose the preparation during the experiment, 
the various stages in the development of these cysts were not followed, in order 
to ascertain which some spores and cysts were sown on the Juice of various 
fruits, boiled and unl)oilcd, and on pieces of cheese. They rapidly germinated, 
and in those preparations which were sown in colls on the slide without a 
covering glass, pnalucod precisely similar cysts to those sown; when, however, 
covering glasses were used, the fruetifioation was not so perfect. For example, 
a glass slide was taken, and two semi-circles of asplialt varnish were brushed on 
it, one l)oing rather larger than the other, so that the ends of one’ half-circle 
might overlap the other, but not so closely as not to permit the entrance and 
exit of air, as may be learnt from the Figure (xxix). When nearly dry, a 
minute quantity of growing fluid, consisting of a solution of grape-sugar and 

phospliate of aniraonia, was placed in the centre, ujam 
The nmd Bporas lown ■which a fcw siKucs wcro sowu, R thin Covering glass 
ment daaoribed step by stop. iKimg placed over it, whicli adhered to the semi-dried 

varnish. The slide was placed under a bell-glass, kept 
damp by being lined with some moist blotting-jiaiier, at an average temperature 
of 90° Fahr. 

In the course of six hours a clear oil-like spot appeared in the spores, and 
on the second day they wore germinating rapidly [Fig. xxviii, 1). On the third 
day the field was crowded with mycelial filaments (Fig. xxviii, 2), and on Mie 
seventh day a filament which had crept Iniyond the droplet of fluid into the free 
sfiace between it and the varnish boro a distinct sporangium (Fig. xxviii, 3). 
Separate spores, however, wei*e not distinguishable in this cyst. 

These illustrations will, I think, be sufficient evidence to show—(1) that the 
Deduetion# cholero-cysts figured by Frofessor Hallier are not always 

e uo on«. obtainable from choleraic discharges, (2) not. confined tit 

cholera, (3) nor even to diseased conditions of the intestine, but (4) may be cidti- 
vateil from the st(M)l of perfectly healthy jxjrsons. 

The experiments instituted to tost the observation as to the inoculability of 
, , ..... - , , . rice plants have as yet not been satisfactory, consequently 

no conclusions have lieon arrived at on the matter. 


Explanation of Plate X. 


FtingHK dmn-hipeJ in ordinary ntoot {muror). 

Appearaw'e of the Myrplium on the second and third day 

A fertile filament which crept out of the preparation, and which boro a distinct cyst on the 
seventh day. DeKiieil spoms israld not Itc distinKiiMhed umoiiff the contents 

Growing-cell, in which is seen the position of the preparation through the thin covering-glass. 
Between this glass and tlie subjacent gloss-sUue the fungus (xxviii) above described was 
cultivated. Tbc varying diameter of tlie segments of tbo circles enclosing the preparation 
permits the entrance of air ... ... ... ... ... 
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SECTION II.—» SPOIIES. 


It is by no means so easy to explain what the yellowish more or less oval 
hyaline bodies are whieb Professor Ilallier calls “ 8]M)res” {aide Pif^. i, a); sncdi 
bodies are exceedingly common in chohiraic dischargfss, and I beiicuve are very 

dilleront in their nature; but wlufther any of tlumi arc 
ooiTuscioH nimuiatin* the “ sporcs” wUl, I think, b(! Satisfactorily explained in the 

objects 1 have rnet with in cholera, dis¬ 
charges more or less resembling these bodies nuiy be 
arranged into four classes:— * 

{\).— Globtdeis of a faily nature ; 

(2) . — Altered blood-cells; 

( 3 ) . — Corpuscles imbedded in the tenacious substance composing the 

fakes ; ” and, 

( 4 ) . — Globular conditions of certain infusoria. 

1. Persons accustomed to microscopic! work must have found that to 
distinguish fat or oil globules from other bodies very ditf(!r(ml. in theii* nature, is 
not always so easy a matter as is commonly stat(‘d itj text books on tlu! subject. 

It has fiHJcjuently occrurnvl during this investigation that, 
in spite? of the mldition of heat, ai)solut(‘ al<!olioi, n^ctilicid 
other, potash, iodine, and otlu'r re-ag(*iits, not ov(!rlooking 
the prolonged application of <!armine, 1 hav<? failed in 
distinguishing with certainty fat glol)ul<*s from pellets 
of slimy substances endowed w'ith liie, when both were known to be juvsent. 
Indeed, 1 hav(! lrc(]u(!ntly mixcnl fat with gum water and other substances for 
the pui*[)Ose of testing the value of the re-ag<!nts which had been apjdied to 
bodi(‘s under (‘xamination, and hav<! found that, in a great nunihei' of instances, 
the result,s arc fallacious; eit her the globuli!.s remain unaltered, or both 
kinds are. destroj(!d, or they are jicted upon indiscriminately. A fair sam|)le of 
this diflieulty is carcifully "delineated at h’igun! xxx, re])r(!senting objects very 
like d(!li<!ate “ cysts ” and “ spores,” which being watcluMl for eight hours remain¬ 
ed unalUired, r(!sisting pressure, &c., but. broke down in twenty-four hours into 
unmistakabh! globules of oil. 

Having experienced very grtiat diflieulty in this nuittm*, I propose givijig 
one more example of a condition which is a particularly jwomimmt fe:iture in 
the early stools of a cholera, patient; indeed, for a long time I Avas unable to 
})ersuade myself that it Avas not a condition oJ' some low form of life, especially 
Avhen the globules were liighly coloured, or Avhen tlu! homogeneous (!onlents of 
the, polli(!lc shifted its position. 

A sailor was admitted into hospital Avith all the symptojns of cholera,, and, 
at th(! time this evacuation Avas obtained, suffer(Hl from s«wen‘ <!ramps. The 
stool was examined three minutes after h(!ing voided, was fouml to he alkaline 
and of a muddy colour. The sediimmt consisted almost entirely of grecnish- 


The frequent difficulty of 
reaoKUiuiuK globuleii of a 
fatty nature Cram other kIo- 
btles. 



AA^hcrc slunnking se«!med to have taken plar^e (Pig. xx.vii). 
variotia forms anaumod by 'j'jw.y werc gcneniUv sphcrical (1), hilt many Avere 

oval (2), and a itnv wore so(.ni prosoiitJii^ several liyahiHi 
projections whilst i-olling in the fluid on thi! slide (fl). In some (lases they 
n'tained their form and‘ appearance for a long time, hut the greater number 
lasted only for a few hours. They Avero fixjipu'nlly oh.servcd to vanish suddenly 
like a distoudefl hlood-cell, leaving only a ring behind (Pig. xxxiii, i), previous 
to which, in a fewSnstances, a slightly granular a,})pearatu*o was presented (2^ 
and t,lu! ring was often seen particularly granular (H, 4, 5), as if all the eontoinixl 
granules had adhered to it. The globule in the cfjntrc fif tlie liguri!, with th(! 
contents separated from its enclosing pellicle (ti), was watched for a long time. 
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but no alteration in its appearance occurred. Otb<?r similar bodies were watched 
continuously for three hours with the same result, save that they gradually 
became excassively transparent, visible only by careful adjustment of the mirror. 
In the course of four or five hours the entire lield pi*escnted the appearance 
delineated in the figure last alluded to. At Figure xxxiv a regular colony is 
seen of these globules surrounding a crystal. They also disappeared in the 
course of a few hours. 


Rectified ether caused the pellicle to present a minute granular appearance, 
and those which had the contents pucker^ became 
eoto re-sgent*. symmetrical. Boiling in ether seemed to thicken the 

pellicle. A portion of this was set aside until the next day, and was found to 
have retaiiu'd its condition, whereas the globules in the evacuation set aside in 
the vial had disappi%ired. 

Ahsolnlc alcohol subsequently added to the boiled portion seemed rather to 
diminish their number. In some cases one globule was observed to “ melt ” 
into the other, so as to form one globnle ; otluTwise no change was observable. 

Solution of chloride of zinc and iodine ,—some became shrunken and irregu¬ 
lar, others continued spherical, but with a fimdy granular pellicle. 

Solution of iodine only caused sevend of them to become very transpa¬ 
rent—scarcely visible, were it not for the slight tint communicated to them. 

Liquor potasmp causes them to lose iiieir yellow colour; they l)eoome 
perfectly transparent, except that a few rnolecniles which existed within are 
brought to view. A few of the globules Mothstand the i-e-agont for some time. 

Acetic acid 8e(?med to coagulate the |)ellicle, as it became finely granular : 
very much the same appearance as followed the aildilion of alcohol. 

Dilute mlphtiric acid caused the contents to contitust, but the colour was 
retained, or it tecame slightly brown. 

Dilute nitric and hydrochloric acids atded in the same way. 

I have made many attempts artificially to fuodmje globules of this kind, the 
^ . nearest a])pn)ach being a mixture of melted butt(*r, 

albumen, and gum water well shaken together, and at 
the time of examination adding a little thick syrup so as to cause the puckering 
to take pla(!e between the pellicle and the contained fat. The action of re¬ 
agents, however, on this pellicle, was slightly difierent to the foregoing. 

Spores immersed in fluids of varying density Iwcomc greatly altered in thtdr 
api>earance; frequently the outer layer becomes so atte- 
fl^d’*°°****” nuated, and perhaps staiued, that it is a matter of great 

difficulty to state positively that the cell pellicle sur- 
K)untling the protoplasm of a spore differs from the clearly defined outline of a 
globule of oil, in .spite of a knowledge of the action of re-agents, and of the 
varying powers of refraction which liquids manifest. Hence it is not impossible, 
nor inexcusable, that Professor Hallier in some instances might have been 
deceived by these apjKarancos, espixjially as it is evident from the conclusions 
be diaws conccTuing tlm importance of some of the “ cysts” in M,. liobin’s plate 
(which arc^ undoubtedly fat), that he had not made prolonged microscopic 
examinations of ordinary excreta: the Professor, however, had more sporo-like 


ExFLiNATioN or Plate XI. 

Globnl™ of a fiitty natnro *imulating “ cystH,” " rporps,” ins. 

Gr«tfni8li-.vi!llow (;;lobuloa wbicb furmod aooiisideraldo (Mirtion of tho Kodimont of a oliulora atooi 
Spherical fonri of dillo; tho tinged portion is sueu to bo contractod from the delicate pellicle 
which encloses it... 

Oval and irregular sliaiH) of ditto ... 

Ap|>eurancn presented by tho foregoing in the couTBo of four hours ... ... ... 

Vanishod suddenly, a pale “ ring’"only remaining 

Ui-auular appearance which occasionally preceded this condition 

Uranular appeuraiiee of ring.liko remains 

Sphericid body with a dense, tinged substance (oil) centrally situated . 

An aggregation of the foregoing globules earrounding a phosphalic crystal 


Mas. nos. 
zxx. 
xxxi. 


xxxi.. : 

„ 2-3 

xxiiii. 

>» J 

.. 2 

3-6 

„ 6 

xxxiv. 
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The oxaot mtcroacopio 
appearance of one of these. 


One or more 
p^truaions. 


vaaiole-Uke 


objects to deal with than fat, such as the ones described in the next and ibllow- 
ing paragraphs. 

2. Almost invariably circular cells are observed in choleraic dejections 
^ , of a greenish-yellow or brownish tint; contents s>:cnerallv 

Altered blood-oorpuacles. , iji ’i -ii-i" 

homogeneous, and the capsules very dedicate. 

Tlie naicroBcopio apiieaitmce of one of these capsules is here represented 
at difterent distances from the object-glass, the size selctdcd being about 
the average (Fig. xxxv). The appearance of the capsule a little belbri' the 
focus is attained is shown at 1, a clear spot shading off into a dark ring. On 
bringing the object-glass nearer to it, the defined outline of a sphen’eal body is 

scon with slight opacity in the centre (2); and on 
attaining the exact focus, a gr<‘enish-yeIlow peiicctly 
hyaline sphere is brought to view (3). On going beyond 
this, a dark spot is seen in the centre, gnulually shading off t.owards tlie peri- 
pheiy (4); when the light is shut off almost entirely, a slightly iiT(‘gular spaiie 
is seen presenting a very slight pink tint (5); this particular cell Avas (tonstantly 
watcluxl for three houi*s, when suddenly it became transjiarcnt., and required 
most careful illumination and focusing to make it visible, a dcliiiate ring 
of a slightly diminished diameter being all that remained (6). 

These, however, are not. always spherical; fr(^qu(?ntly a very filmy tongue- 
iike projection is observed (h’ig. xxxvi, 1), sometimes moni t han om^ (2); it 
is projcct.wl cxcetidiugly slowly, and then rotracte:d ammba-lik(\ After a. time 

this atdion ceases, the j)rojecteff vesicle-like t.onguc is 
cither pernmnently retracted, or is left out rolling about 
with the corpuscle in the fluid (3). I'Ik'sc ar<‘ doubtless 
distended blood-cells, a grt^at number of which may exist without, yiidding the 
slighhwt trace of colour to a riee-wat(!r evacuation. 

Whilst following the changes taking phuse in thcisc particular corjniscles 
in various fluids, I liad opportunities of making an examination of tin* uriiu; 
of a patient in the General Hospital nnd<5r the care of Dr. liyoiis, who had 

been suffcTing from the condition known as “ C/it/lom 
ProciRoiy airnUar appear- itriiic" for about R month, togcithcr with pain in the 

right tcisticle, and great emaciation, in spite of good food 
and a good appetite. As the eoloiir so (rlosely rcsein- 
bl<Ml many rice-vvatcr stools, I (carefully examined it, and was repaid in a way 1 
had nf)t antieipated. It was albuminous to the extent of about on«‘-f(»urth of 
its hulk, slightly acid, with a specific gnivity of 1*015; ether caused a separa¬ 
tion into two layers, a clear urinc-likc fluid containing oil rnoleeub's, and 
a white homogeneous mass e-ojisisting of iriinutoly molecular dehna. Ibdbre 
the addition of nvagents the fluid muler the microscope; so closely n'semibh'd the. 
condition of a cholera stool just desoril)ed, as not to he distinguishable from 
it; yellowish-green cells, sonic hyaline, some granular, smm' protruding a 
tongu<;-]ike promineinee, and others with the eontained plasma puckered in 
various ways (Fig. xxxvii). A f(;w' of the. larger (jorjmscles AV(;re sinm to 
shift themselves (like an a.ma;ba) a distance; fully their own elieuneter, the' shape 
altering at the same time. At firat I doubted that tlu;y really w'cre; hlood-eells, 
.‘IS the cxt<;nt of valuation in size w'.ns considerable, as shown by rederemee to 
the figure, which is {;arcfully eirawn to scale. The fluid ve*ry quickly 
gehitiniscd in the test tulw, ind(;cd it fre;quently does so in the; patient’s 
.u blaeldcr, giving rise to stoppages during micturition, 
aaioao eu n*. j disejhatgcs spont<‘ine;ously gelati¬ 

nise, although such a conrlition is said to ocemr. A portion of the; coagulated 
mass (w'Lich when stirreel closely re>se;nibled a lump of moist glute;n) was 
te*a8t;d on a slide with ne;e;elles and examincel. It consisted of fihrillsi; stuelded 
with blood; granular cells, scarcely differing from those se*en in cholera 
. , ^ discharge flakes, except, perhaps, in being more uni- 

ppearanoe o ooogu vcrsally granular. Thejy seemed to present meirc of 

the charae;tcr of pus-cells. 

In the midst of this fibro-albuminous matter several embryos of a round- 
worm were discovered every time the urine was examined, one of wdiich is seen 


luiceH obNorved in a oaae of 

'* urmr,' 
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Approximation of diamater. 


wiled up in the drawing? (Piff. xxxviii). A careful sketch of a larger one, 

after the addition of a(;etic fW)id, is given at Figure 
xxxix. In the course of a few minutes, when the skehdi 
was nearly completed, a eandal-buraa became visible 
under the influencti of tlie ac'id, and is delineated at No, 2. 

When lirst seen, I thought they were some detached filaments of a fungus, 
judging from the liyaliuu, structureless apj)earauc(‘ prtwented; after a time, 

however, a few of tlniin wert! observed to move vtwy 
slowly, when all doubt as to tlnar natuni wsis at an end. 
It will not bo surjwising that the existence of these was not suspectiMl, when we 
consider that fully tw(> hundi'cid of the larg(‘r si/,<* liguird could piiss ahwiast 
through a vi?iy small pin-hole, an oritice not exceeding the fiftieth of an inch in 
diameicr, as may be verified by a simple (ialeulation. 

I’erhaps this fact may help to throw soun; light on a very obscure diseasi*, of 
which little is known beyond tlui sym])toins, although frecjuently tru^t, with in 
some parts of the worhl; and, indeed, may jjcrlutps a(«!OHut for its loealissition 
t .0 such pl:u!es as tlu! West Coast of Africa, wheiv I am told it is by no means a 
nms malady. 

As the mature Avorm still wdains a hold on its vic.tim, lK*ing perhaps sjifcly 
lodged in tlu; kidiuiy, iuul not having seen an embryo of this kind before, nor 
yet a. drawing, I must I(‘ave to a more oxpcwienced ludminthologist to decide to 
Avhat si)eci<‘s of nematode it Ixilongs.* 


3. Jn examination of this class of corpuscle, namely, those intimah.'ly 
associated with the well-known flak(;s in cholera dejer- 
•“*“'’*'‘<"‘1 tions, it is of the greatest irur)ortance that the oraouation 
appearance very quickly. slioiild bc a receiit otie, bccause its character may he 

entirely changed in tlie (sourso of an hour or two. 
Sometimes, however, the change is not so rapid, dc])ending on the eliemieal 
nature of the fluid, especially f>D the extent of its alkalinity—cholera stools 
being almost invariably alkaline. The method adopted in these examinations 
is to ])our the discharge into a conical vessel, set. it aside Jbr a short time, and, 
when the sediment is seen to have been deposited, a pipette is introduced in 
order to transfer a portion of it to the slide,. Frennently the sediment is seen 
to be of a very slimy nature, requiring some tact in hriugiug it iuto the pipette. 
Jllus/ratiaii I ;— 

'I'he evacuation was from a man suffering for (dglit hours from a s<wcre 
form of cholera, who diinl on the second day. It was of a pale straw colour, 

M'ith a miico-flocculeut deposit. Jn the upjier licpiid 
Case oxempufying thnae portion nothing spocial was visible, hut on examination 
tion. • of the sediment, it was found to consist of fhikes of a 

gelatinous serai-fibrous texture, studded with globules, 
circular and oval, Avitli a pale yellow tint, and of a homog«meou8 nature, a very 
correct representation of whieh is given at Figni’c xl. In some of these bodies 
a clear space is observed, hut nothiug Juvthor irould be made of their nature. 


Explanation of Plate XU. 


MinroHCopii! a|iiH>nraiiiy> of ii diafonded blf«»d-ci)ll at variniiH distaucea Irom Uic objecl.-ji;liw« ... 
Aapeut pi't'HciiU'd by t he IkltKid-cuU at Uiu end of throe liuura 
BliHMl-eellM from u eliolerii 

I’ri'Hentiiii'a Hinkle liyatirie protruHion, capable of beinf; retracted ... 

Preaentiiih'two retnudile protriisiuiia 

The protruded fiortion after a time i» fre<jueiitlj' not retracted, but is seen to trail with the ei-il 
when tbo eovorinft-i'biss is shifted, as loii|; as the cull is visible . . 

Blood-cidls similar to the fure);oiiig (xxxvi) observed in " Chylous " uriuo 
Some of the aspectsprcaeiited by these cells ... 

Various forms assumed by one of the birjrer corpiimdes present 

Embryo of a Uouiid-worm imbedded m a mass of gulatuiised substance whieh formed in 
•• Chylous" urine ... ... ... ... ... -■ 

Etnbrj-o Jof a lai;(5er size than that doliueated at xxxviii). atlcr the addition of aeWie aeid. 

The hnok'likc amK-arance is only evident iii rertain positions ... 

Ihv caudal-liuma which Is-came uvidentuner prolon)rcd action of tlie acid 

• While this re])ort was passing lUrniigli the press, tlie “ eAytess” inmdilimi wliirli lliis urine bail 
than two mouths gradually disappeared, and so did all traces of allinuioii, uiid of the Mubr.vu-wQriiis. 


Ties. SOS. 

XXXV. 1-5 

(i 

xxxvi. 
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... :» 

xxxvii. 

.. 1-6 
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xxxviii. 

xxxix. I 
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Iodine stained some of a brownish-red, and others of a deep yellow. 

Liquor potasm seemed to make the corpuscles more distinct at first, and to 
isolate the contained granules and molecules, giving the 
eot o reason . contcuts a distinctly dotted appearance. The iihrillated 

substance became slightly granular, then it gradually fathvl, and so did the 
corpuscles, which in the course of half an hour entirely disappeared, exeejtt here 
and there a little cluster of molecules, five or six, with a clear space in the 
centre, all trace of the fibrillated texture having disappeared. 

Acetic acid increases-the stringy appearance at first, making each little 
fibril appear dotted, like a very fine bead of giwiulcs, or minutij moh^cules; 
eventually the fibrillated appearance is obliterated altogether, a dilfuscd, finely 
granular substance being universal. The cor|)U8clc8 maintain a sharply defined 
outline; the continuity of the outline, however, seems frequently somewhat 
broken in one or two places, as if the circle were formed of two or three 
short vibriones impejfectly united at their ends. The next day the sediment 
was still slimy, and could not be taken up by means of a delicately pointed 
pipette. It still consisted of a streaky, semi-membranaceous substance, but 

the imbedded cells had either iHicome tmusparent, or 
Tso ftppaaraaoo on tue g, granular or minutely molecular appearance 

xli), with no distinct cell w'all. Solution of 
chloride of gold picked them out very distinctly. 

On the third day the Hakes had lost their mcmbmnaceous character alto¬ 
gether, but many of the granular corpuscles remained, 
and Buoooedine dnys. fourth day a fcw animalculjc wore seen, which 

ew>rmou8ly increased by the fifth (Fig. xlii). On thrc'c occasions only have 
1 observed the appearance of this protowam in chohiraic discharge's. 

Several evacuations from the same patient w'ere subsequently examined ; 
the flakes, however, did not present the fat glohule-like ap[)cai*auce again, 
but molecular, as shown in the previous Figmu (xli). 


C»88 IB which the eorpuii- 
olea were granular when the 
evacuation was voided, and 
exhtbltod amoobold move¬ 
ments. 


Illustration II :— 

Another case, the third liquid stool presented a yellow colour, about 
one-sixth of which was composed of a wdiitish flocculcnt 
sediment, presenting precisely the same microscopical 
character as the second stage of the last described ; 
a semi-membi'anaceouR substance, dotted with irregularly 
defined cells (Fig. xliii), very like what is seen in I'xuda- 
tions ettused in catarrh. On very careful watching they 
are seen to protrude excessively delicate procejises of an ameuboid character 
(Fig. xliv), just as the white blood-corpuscles do. 

Liquor potasece caused the memhmnaceous appearaneo to vanish after a 
time, reducing the cells to an aggregation of granular or 
Effect of re-agonte. molecular paHicles. Ether docs not destroy them, 
nor does acetic acid, hut it seemed to make manifest a delicate cell wall; 
and iodine superaddod enhanced this appea-rance, in many cases causing the 
contents to collect at one part of the cell (Fig. xlv). ' 

* The membranaceous appearance had disappeared in the fluid on tho fourth 
Jay, but the granular colls remained visible for nearly a week. 


Illustration III :— 

The fifth evacuation of a patient siifimag from the cold stage of cholera 
was examined half an hour after it w^as passed. It was 
Case in which hyaline and colourlcss, with a fcw sliroddy floccnli float ing in it. It 
“^“h” alkaline. The flakes presented the same 

membranaceous appearance as in the foregoing example 
(Fig. xliii), with numerous corpuscles, more or less intimately held in the 
meshes of this texture, a great number, how oyer, being disjiersed in the fluid ; 
some were oil-like and some granular, examples of both kinds being spherical 
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and oval, and the gradations from the merest particle of slimy or oily matter to 
the complete corjmscle were so fine, that it was impossible to point out any 
salient distinguishing character about thorn. When free, the hyaline and 
granular corpuscles were more or less round, but when contained in the meshes 
of this 'fibrillated texture, were generally elongated, as shown in the drawing 
(Fig, xlvi). 

Iodine solution being added to the slide, it was observed that whereas some 
of them were coloured brownish-red, the greater portion 
ffeot of Iodine. became merely stained by the ordinary^ tint of the iodine 
(Fig. xlvii); all, however, in the course of the day becoming granular, but 
the distinction of brown-rod and mere yellow remained. 

In the course of an hour other slides were prepared, but the microscopic 
appearance had become totally different. The oil-like bodies, of whatever 
shape, bad become granular, and the field presented exactly the same appearance 
as presentiHl in Figures xli and xliii, while the addition of rc-agonts produced 
the same results. On the fourth day all traces of corpuscles haid passed away, 
merely broken down molecular matter remaining. 


The "atill” elroulor eondt 
Mon of animalculo. 


4. Intermixed with the corjmscles alremly described are others to which 
T m'sh to allude untb the greah^st caution, Fn^qucntly 
a globule has been observed for some, time, and finally 
dis])o.sed of as being merely an oil one, when suddenly 
it i.s seen to protrude a portion of its substance, retract it, and while so doing, 
another protru.sion beconu's visible at some other portion of the little mass, and 
then, perhaps, it will shift its j)o.sition, exactly after the manuer of an ammba. 

Thcise aiu frequently hyaline in a fresh stool, but geuemlly gi-anular; no 
trace of nucleus or <!ontmcl.ilo vesicle esm be obscirvtKi; sometimes th(‘y are very 
numei'ous, but when there arc other corpuscles in the field which a(!t in a 

somewlmt similar manner, it is impossible to say to which 
belong, unless, inde.ed, tln^y mov(i imross the 
field like an ordinary amceba, and not mendy (!ont(int. 
themselves with protruding portions of their substance into the surrounding 
fluid, as was stated the corpuscles in the last describwl kind did. 1 am not 
in a position to state that tluise are the “still” and amfnboid c.onditions of 
more than one kind of aniraalculae; probably they an^ but that they artf so of 
one kind, I think I may state pretty definitely; and, as they are sometimes 
distinguishable in the still globular condition for a considerable tinm, they 
Po^ibuiiy Of thoir having may liavc l)ccn tbo bodies sism by ProfessoV 

been mistnken for ewoiien llallicv, and mistaken by him for swollen sjxires; most 

frequently, however, they are of short duration. 

The cause qf this variableiujss I am not in a position to state. 

Those bodies were noticed very early in the course of the inquirv% and 
every jmrticular concerning them noted; but I liave to confess that not a few 
links are wanting in the “life histoi*y” of these animaleulac, which the following 
illustrations will but too plainly demonstrate. 

lllmtratwn I :— 

t 

A pale, straw-coloured, pertectly liquid stool, in which the sediment was 

Explanation of Plats XIII. 

nos. MOB. 

Hyaline apjieamnce ocvaaionally scon, whon nxiuuiued early, of tho coIIh aufloeiatod with the 

fiitoeulim riw-wutcr Htoob ... ... ... ... ... xl. 

Thn griiimlar HJUH'ct prcscntfMl by the prnfiuration (lelinpak'd at xl after 24 hours ... xli. 

Animalculo) which a|)[H>aroil in the evacuation on the fifth day. These generally )>rRs«nt a 

distinct nucleus and frequently two anterior filaniuiits, wbioh tho animalculie figured 
in plates XV and ivi do not ... ... ... ... ... ilii. 

The Jlocvuli and tho cells iinlieddod therein ohserv»)d to be granular, although examined 
almost immediately. The granular mass observed at the upiior corner of the figure tuny 
be defined as a Microcoocus Colony, prudutx'd by the disiiitegrulion of the, siibstams; 
into molecules ... ... ... _ i ••• xhii. 

Movements exhibited by the oor{iuscles associated with the floceuli when freed faun the 

meshes of tho membranaceous substance ... ... ... ... ... xliv. 

Appearance of the eorpuncha assouiatod with tho Jloccuti after tlio addition of weak 

acetic acid and iodine .. ... ... ... ... ... xlv. 
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Preiionce of exceedingly 
notivo onlmaloulte; 


very scanty, was obtained iioin a patient in the cold stage of cholera. The 
dejections being passed involuntarily, numerous little heaps of aareinee were 
. present (Pig. xlviii), as indciid exist to a greater or less 
nS’o'^lSiinoh^i^rtooie!’* cxtcnt in ucai'ly all the cholera evacuations examined, 

with numerous masses of a- granular or j<‘lly-like sub¬ 
stance, in which yellow translucent lumps are imliedded, proWily'of a tatty 
natime (Pig. xlix, 1); together vith masses of a somewhat siiriilar outline 
observed to alter in fonn very slowly, as at 2. In some cases a pellicle becomes 

evident, when the contained jelly-like jirotoplasm con- 
Aitcrations In the form of tracts, as at 3, tlic various forms assumexl by wliich are 
grsduni. represented at Pif^rC 1, with a great numlier of mor^ or 

less spherical bodies very likii oil globules (Pigur«! li); 
some are seen to be flattened out (1), othera protmding a vesicle exceedingly 
slowly; the liody at No. 2 becoming in the course of five minut(« to the 

condition delineated at 3, d, 5; whilst great numbers 
of a minute aniinalcule were seen actively moving 
among them all; sometimtjs one fhigelhmi is s(!on—a 
posterior one, at othora an anterior one also, both being retractile at will, atul 
another may lie darted forth out of any portion of its IkkIv. No organisuid 
structure can be seen, noith«?r mouth nor eye spot, nor any trace of contractile 

vesicle, merely a spindle-shaped speck of jelly enclosed 
in a delicate elastic sac, endowed with the power of 
rapidly altering its shape and position (Pig. lii). So 
ftapabJe are they of adapting themselves to circumstances as to he able to 
insinuate themselves with the fluid through the meshes of flue blotting paper. 
Atl these wore present to a greater or less extiuit for a week. 

A drojt of the fluid was placed on a hermetically sealed slide, and the little 
bodies remained active until the fourth day, when they gradually ceased to 

present any kind of motion, but settled down into irre¬ 
gular little masses of jelly-like ap{)earance, to which 
condition also the corpuscular bodies had been reduced 
(Pig. liii). On several occasions, however, the animalculm were seen to become 
more than usually active for a short time, before ceasing altogether: to push out 
processes in all directions, and as quickly taking thorn in again, finally settling 
down as shapeless little pellets. Some of the various forms assumed by one of 
these at this stage jirc sketched in Pigure liv. 


MtmctnreleRi; perpstually 
chttnging in form. 


TransUion O-omtho aotiye 
to tho “BtlU" condiUoa. 


Illustration IJ :— 

A condition precisely similar to the foregoing was observed in the evacua¬ 
tion of another man a few hours before death, as Well as iu the contents of the 
large and small intestine at the post-mortem examination. The action of 
re-agents is much the same as on any other hyaline jirotein globule. 

Tliey remained unaflected by strong acetic acid for ton minutes; gra- 
duallv, however, the contents contracted more or less 
Action of re-agent*. regularly, thus allowing of a delicate capsule being 

brought to view (Fig. Iv, 1). After a time the conhmts vanished, merely 
a finely granular ring being left (2) ; absolute alcohol made the contents 
appear granular, as at 3, whilst some appeared but little aflbetcd; ether 
subsequently being added caused them to shrink considerably, but did not 


dissolve them (4). 

Iodine stains them a brownisb-rcd and makes them appear somewhat 
granular (6). 

In order to test whether some of them might not be “ spores,” a series 
of observations was commenced, some of which have already been, described 
in tho chapter on “ Cysts” (page 11). 

A growing-cell was prepared on the Eeverend Mr. Berkeley’s plan, by 
drawing a ring of varnish on the glass slide, allowing 
oeu.^’ ®”’‘***^* it to become nearly dry, cleansing it, as well as the 

covering glass, thoroughly with spirit and distilled 
water. A droplet of the evacuation was then transferred to tho centre of 
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the cell (T*ig. Ivi), care having been taken that no part of the sides was 
touched by the fluid when the covering glass was applied. 

It was afterwards hermetically sealed, sufficient air being already enclosed 
to allow at least of germination. The limited area of the preparation enabled 
the geography of various objects to be easily remembered, and tended very 
materiaUy to precise observation. 

On the second day the corpuscular bodies appeared to be more granular or 
loss like oil globules, frequently with one or more indistinctly visible vacuolse 
(Fig. Ivii, 1); many arc elongated and presenting very slight movements (Ivii, 
2). A few animalculffi were still present; germinating.spores were also visible. 

On the third day the circular and oval bodies had almost entirely dis¬ 
appeared, but on approaching the margin of the fluid 
THwuiitionofth««rtiU”to immense numbers of the animolculm, to the extent 
toirdd*” ““"'****““ of half the field of the microscope, were seen moving 

about with great rapidity and perpetually altering then- 
form, a clear space being observed in some of them (Fig. Ivii, 3). 

On the fourth day the activity of the little animalculee had diminished, 
many were gradually re-assuming the circular con- 
*** **** “•mi” oon. Thinking that this was an indication for a 

fresli supply of air, the varnish was scratched away 
from a small portion of the side with a needle, watching the effect under 
the microscope while doing so. They did not appear to be particularly 
affected by this proceeding, for in the course of an hour they had all become 
circular, and almost motionless; many attempts wore made to got at a more 
complete life history than this, but hitherto without success. 

The duration of the corpuscles and of the active animalculoc is very 
variable, sometimes easily recognized in stools which 
^mvo been kept for a month; on other occasions dis- 

be revieea by tne •aaitioii pf . ^ mi v i* i% % 

auld. appear m a few hours. They have Jrequeuily beem 

seen after having been thoroughly dried to re-assume 
active movements on the addition of fluid; but exposure to the sun at a 
temperature of 120® Fahr, stops all movements, no matter in what fluid 
they are placed, becoming sometimes completely disintegrated, but they will 
re-appear in such a fluid after a time under favourable circumstances—probably 
new ones being developed. These bodies are not confined to any particular 
stage of cholera, as the following will prove. 

lllmtration III :— 

The dejection of a person, shortly after the first symptoms of cholera 
set in, was obtained for examination. It was about the third liquid stool, 
of a pale yellow colour, slightly alkaline to test-paper, with the' average 

amount of sedimeat. This consisted almost entirely 
oirom«o(»pu.oio8proMnt. of the bodios sketched in Figures Iviii to lx. First, 

» number of lai^ granular cells, very delicate filmy 
0 . 1 U Mid animaiouiB. spliores, rolHug about Under the covering glass (Fig. Iviii) 

frequently, as if undergoing the process of division; 
secondly, oorpuseJosof the same granular appearance, but generally somewhat 
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smaller, from which filmy vesicle-liko projections wore seen to proceed very, 
very slowly, and as slowly retracted, followed by a similar protrusion from 
another portion of its substance (Fig. lix, ]), or two or more may be seen at 
the same time (2). The granular and minutely molecular matter did not enter 
into these saccules, and I am not certain wdiethor an inner or an outer wall 
exists, hut somct.ira<!8 it seemed very likens if the outer gave way for a tilmv 
inner lining t.o come forth (3), at otlnu- times it seemed (juite the reverse ( tj. 
After a short time the i)roj(!etion8 in many cases appean'd no lojig*‘r to be 
retracted, and were seen to curve upon the cell as the evajjorating fluid boro 
it along (5). Some, however, arc seen to* be of larger size ((5). Tliirdl;/, 
blood-cells which have assumed v(uy peculiar outlines, the result of diottnumk 
(7) ; and Jourtldy, innumerable anirnaleulfc, of the kind already alluded to, 
exhibiting great activity amongst the various cells in the field (8). 

The patient died on the next day, but a stool was examined a few mitiut(^s 
before death; it was highly coloured with l)l(*od and 
contained a great nutnbei" of animalcuhe (I'ig. lx). 
Some of these ivens tugging at the lilood-c'ells and 
altering their form, distinctly pulling t.lie pollielo or cell envedope an ay from 
the enclosed plasma. No. 1 was alt<*n'd to 2, 3, and 4 in the m.amier described 
and shown in the figure. The aiiimaleubu f)resent.ed an unusual a[)pearanee; 
either a largo clear space existed in most of tliem, of tlie same size as the hloud- 
cells, <*r one or two blood-cells had heoorao (‘iigulphed in their homogeneous 
substauee. In some eases they w'ere distinctly s<«;n to he mor(‘ly adluTcnt, the 
lijjjLle ereature rushing along as if it had no hiirdon. 

'I'lu! next day the hlood-colls had h< eoine granular, hut the animalcuhe 
vver<! as phnitiful as ever, and continued so for a fortnight, everything else 
having broken down. 


Having now given a. brief account of these few classes of corpuscular 
. bodies, and shown that uono of them were seen to 

cuiar bodion peouiior to oho- germinate like, t he spores of lungi, tlni question ua- 

turally arises—Are any of them peculiar to cholera? 

Tha Jii'Nf class, namely, those of a fatty luiture, need not lie considered, for 
no one will suppose them to he peculiar to the disease; 
The ./!«/ and «•«<».( oUsacH of same muy he said concerning the jiresonce of blood, 

corpuacie*. the*.sh:ipe assumed by it s corpuscles, the figure 

alri'ady given in connect,ion with “ chylous urine” will show that there is 
nothing peculiar about it., nor yet about the amicba-liko raov'cments ol the hlood- 
coi‘])Uselcs, as the following easily-repeated little experiment ujll .show. 

A small portion of a slightly alkaline cholera evacuation was tUtorod off 
into a test tube, and having ])rickod my finger, a few drojis of blood was allowed 
to fall into the fiuid, with which it ivas immcdiatidy mixed, and a drop of the 
mixture transferred on, a slide to the mici’oscojie; nearly all the red cells were 

se<m to present a stollate or ecehinmilate appiamnee 
Changes occurring In fHi»b- (Fig. 1x1, 1); ouly a fcw wliito corjuisidcs were visible, 

ami these pr»‘sented a granular, more or Jess circular 
outline (2). Some, however, wore sprtMul out like an 
aiiKjiha (3), hut no movements were seen. In tlie course of two hours the 
stidlate form of tho red eidls had disappeared, and presented the various fonns 
commonly seen in evamiations (4). Having been unable to see any of tho 
wdiit(> tiells protnnle portions of their substance, it oiieurred to me that per- 

eonsequontly 
hen 
ilightly 

granular wliito cell was seen to alliT its form and 
protrudi^ one or two vesicles from its substance (6), and 
draw them in again, which it continued to do for a few 
roimito.s, then ceased, becoming more granular than it 
was before. Others were observed to act iu the same 


ly dranvn hoftHIty blood when 
placod in fluid. 


haps the temperature of thefluifl hewing only 80° was the cause; eousequoii 
another portion of the fluid was filtered and carefully warmed up to 110,° ud 
a drop or two of tVcslily ilrawn blood was introduced. This t ime a very sligh 


Warminx tho fluid favor- 
ablotn thenrhlbition of amoe¬ 
boid muvemonta intbo blood- 
eolltt. 
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way; oue pale white cell was seen to possess a very deU<»te filmy capsule, 
extending some distance beyond the contents (6); it suddenly ranished altoge¬ 
ther, leaving a merely irregular granular heap to mark its position. 

The fourth class (it will Iw more convenient to consider the third 
afterwards), namely, the various stages of the tmirnal- 
sorpiw- Joj. a considerable time the subject of much 

curiosity, especially the kind described as presenting such 
activity. The fact of their being almost universally present in dholemic dejecta, 
and yet never, as far as I know, alluded to, except indeed that Thiersch of 
Erlangen could have seen one of tfiese on the point of passing into the “still” 
condition, during which stage pseudopoda are incessantly projected in all 
, directions, when he speaks of having observed aotmo- 

"[" ** phrys-liko bodies in some choleraic dejecta wWch he 

had examined, and wondered what they were.* There was some difBoulty in 
tracing tlus body to any of the described species of anunaloulse. Its minute 
and rapid motion added to the difficulty, as well as the variableness of its 
shape, because although generally spindle-shaped, it may become round, 
triangular, or stellate in less than a second; frequently a succession of 
pseudopoda are seen projected in a wave-like manner, as if lashing the fluid 
when about to pass out of the active state. It is generally hyaline, but may 
be granular; sometimes a vacuole is observed, but a contractile one never. 
There is always a very delicate posterior ffilaraent, at first continuous with the 
sarcode, and a still more delicate anterior one, both retractile. 

In some respects it agrees with the description of the Monad Bodo, b\jt 
as Cienkowski, in his celebrated article in Schulze’s “ Archiv," distinctly states 
that in the amcobiform stage of all the true monads the pseudopoda are pointed, 
whilst in the amuibiform stag*; of this animalcule the projections are* I think, 
invariably rounded, so that for this and other reasons, which need not be ententxl 
into here, room may probably bo found for them among the Astasima or Eug- 

IcuGca family, so common in our tanks. The association 
O' cbolei-a entozoon with the euglena, one species of 
it* ooimeotioa with water. whicli, wffien ID its mature coudition, causes the red 

colour observed in so many pools, and which Ehrenberg 
thought was the ntioans by which the mii-acle was brought about of turning the 
waters of Egypt into blood,—^tbe finding of precisely similar auimaloulm in 
drains, gave rise, as may be supposed, to not a few very pretty theories, which, 

I regret to say, like many others, had to he abandoned altogether. 

A gentleman, with whose j^rsfinal habits I am well acquaintod, suddenly 
felt some griping pains with inclination to go to stool, but was otherwise . 
perfectly healthy,. The motion was very scanty and very diluted, but was 

followed by imm(;djato relief. It ooourred to me to 
lenatooia* 8ui)jftct the mm to a microscopic examination, and, to 

my surprise, those nnimalcul®, both in the active aaid 
“ stUl” stages, were present in the most perfect condition, together with ttu- 
merous globules of a fatty nature, exactly similar to those already alluded to. 


ExptANmoN oy Pi,at* XV. 

Uluttratinff the varhwt iitayee in ihi>^ exietenm qf the (tnimaloulc lehteh have been observed 

in alvine d^ections. 

The a*pect« ueually presented by these luiiinidctila) when seen in evacuations 
Appmranco oi the preparation delineated at ftgnres xlix—dii on the fourth ^y; many of 
these jelly-like intUweH arc anitaoleulas which have become inactive ... ■ 

Various^ forms assumed by a single animalcule immediately before it became inaetivo, as 

Effect of re-agents on the masses ^pictod at iiii. ... ... 

After the addition of acetic acid ... ... ... ... 

-r absolute alcohol ... ... ... 

. . ——— ether and alcohol ... ... .i. ' • 

Ur. Berkeley’s growing-oeli 

Three stMos in the “life history •'‘of ft»o ahiinalcnle, above described, which were followed 
out by continuous observation in the Berkeley-oell 


not. nos, 

lii. 
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A oomparison of the figures here given ^’H'igs. Ixii—iv) with ones pwjviously 
descrilm will, I think^ he sufficient without njpoating that (Inscription. 

The next stool passed by this individual was also a rnlax<d one, and 
microscopit^lly of the same character, alter \fluoh the motions w(*r<) ixM-lVv^tly 
natural; but, in proportion as the motions became more solid, the easc'i with 
which these animalculee could he found diminished. Many other onlinary 
evacuations were examined, and in fully half, after more or less cjin^ful search, 
they were discovered. After a brisk purgative tlu’iy are frequently seen itj great 
perfection. 

In alluding to the nature of the third class of bodies, namely, those* found 
^ , in the meshes of the flbrillated 8ul>stanoe (jomposing the 

flakes m (molera evacuation, I wish to premise that 
the remarks are reservedly made, as the subject belongs more din*etly to 
the pathological anatomy of cholera, wliioh subject forms a later part of the 
programme drawn out for guidance in connection with tliis inquiry. It will, of 
course, be understood that the corpuscles of tho former three (dasses are also 
found with tho corpuscles forming this din'sion; indeed, it is frequently impossi¬ 
ble to separate them, especially frem those amcobiform 
nifflouHy ot diiitiiufuifih. conditions of animalcuhc which are seen so frequently 

h} evacuations. This is probably the reason why so many 
different descriptions exist of their appearance and of 

the action of re-agents. 

Now, the chief statement I have to make concerning tlu^ corpuscles of this 
cRiss is, that they exhibit moBemepts somewhat like the mooements tmoniated 

with the amoeba,. This fact may, by very careful exaniina- 
theiioaorpuwiOTe^bitiiome- udth a good i of an iucli obicct-glass, bo verified bv 

any on» accustomed to the use of the microscxipe in most 
cholera stools when perfectly fre.sh. A portion of the siibstaiieo of the corpustde 
is seen to creep out insensibly from the mass, and as insensibly return : unless the 
eye is carefully fixed on the body, and is already a more or less cdiKjated (lyc, 
the phenoipenon is not detected, and the observer enters it as “ disintegrated 

epithelium” in his note-hook. It miy p('rhap8 b(; 
Ab«enoe of’opithoiium la fomarked that no drawing of columnar epithelium, said 
oiioieroBtooB. luiiversal in cholera dejecta, a[ipoavs in this 

report. The reason is, that its presence, to an ajipreciahlc exUuit, has not 
been observed in the contents of the intestines discharged during life; inder?d, 
the only occasions on which I have been able to ohservo it quite dis¬ 
tinctly were in discharges voided a few minutes hoforo death, a long interval 
having elapsed since the occurrence of a previous stool. It was Jloehin, 1 
think, who first laid great stress on the fact of tho shedding of the (epithelium 

in cholera ahout 1832, since wliich period it lias lieen 
Shedding of columnar epi- tho general opinion in Germany, with the exception 
advanced otliers. Ill the well known 

^ ° ^ , Bavarian rejiort, of 1857 I find great prominence given 

to this view, modified, however, by the remark that, as a rule, only the 

hreken down epithelium, or rather freed nuclei of 
supportedby many German are seou. Dr. Beale also lays great stress on 

the (liseased condition of the epithelium, and the hitest 
authority on the subject. Dr. Macnamara, follows Dr. Beale; indeed, it is 

evident that Dr. Macnamara’s explanation of. many 
and by Beal# and Maona- phenomena observeda in this disease is bas(d 

upon a conviction of the correctness of tho views 
advanced by these writers. It is of the utmost importance in matters of 
this kind, as was pointed out by Professor Parkes iu IStH, not to oonfound 
tho microscopical app(iaran(?o of tho rice-water stools passed during life 

with that of the contents of the intestine obtained 
but oontradioted by Farkee, after death. In a broehnre which was published by 
p^«n“doJib.‘* him on this subject at tho time I find stated:-”With 

regard even to the si^paration of the epitholiura, although 
from the facility with which this structure is sited, even during ordinary 
healthy processes, it does appear probable, d priori, that it would he largely 
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thrown off in cholera, tJtere u absolutely no proof that it is so thrown off until 
after the death of the patient. TIte stools oontain none, qr a ouantity not more 
considerable than is present in common diarrhoea.”* Judging from the 
cholera stools which have come under my observation in Calcutta,—seveml 
hundred specimens,—I believe that not more than two out of twenty slides will 
contain distinct traces of columnar epithelium. 

That these (sorpuscles are tlie remains of diseased epithelium may, I tliink, 
be disproved without any reference to post-mortem appearances, which I wish 
at pmsent to avoid; first, by the^ Ihot that, under myourable circumstances, 
they exhibit movements exactly analogous to those, seen in the blood, pns, 

lymph, chyle, and the so-called ** mucus” corpuscles. 

BoMons for beiioviiiB thrt Secondly, cell formations and minute flocculi, micros- 
toraoX’opiArttart ao”; copically identical with these, may frequently be ob- 
thoipflreod nuclei. Served under other conditions, and from, sources whore 

it would be difficult to account for tlieir presence were 
they cpitlielium fragments, such as in the fluid obtained by pricking a blisteniil 
surfiice. Thirdly, that even where portions of columnar epithelium are seen, 
they will, I believe, almost invariably exhibit, no matter hOw much broken 
down the coll apjiears, the delicate rim or basement membrane lining the frt<c 
end of tlu? cell, believed by some to be pores communicating with the cell. 
^'he presence of epithelial fragments, w'hen not excessive, may be readily 
aeoounted for by the process of renew^al which takes place in all cells. 
Dr. Sharpoy writes:—“The jjarticlcs of columnar epithelium are undoubtedly 
subject to shedding and renovation. According to Donders and Kullikt®, 
the columnar oidls on the villi appear occasionally to oast off" parts from 
their upper ends, with subsequent repamtion of the loss; that is, a cell 
enlarging, and a second nucleus appeariug; th® upjier and broader part with 
its nucleus and much of the coll contents separates, and the low'er remaining 
portion with its nucleus grows again to the natiu^l size.” And, fourthly, 
the epithelium thus discovered in the dejecta will remain for weeks unchanged 
in the fluid in which it was found, showing that the action of the liquid 
portion of the stool is not so destructive to it as would lie infej*n«l if the 
numberless corpuscles seen were the result of the disintegration of epithelium 
which had been shed. I think there is no doubt but that these are the 

“ peculiar corpuscles” first described by Dr. Parkes, 
oorpuRoIeii with thoae da- with probably the circular, “ still ” condition of the 
utw'bodirs ”**"'** animalculae alluded to in this report, the microscopic 

appearance and the action of re-agents coincide so 


ExiUlNATIOS OF ’PlUTK XVI. 

Lar|{o ^imlar cells, amongfit which very active animalcalac ore seen (cholera eracniil.ioti) _ ... 
(.'ells wuwNoatfxi with the foregoing (Iviii) and cloealy raeembling tlioin, but exhibiting 
pMudopudial movemeiilti 

With a aiuglft vende-liku protriieion ... ... ... ... 

Exhibiting imtraeiona from more than one portion of ita Hiibetanoo ... 

The prujeutM pseutloptKl iippeara to have piwNed through an external envelope in one case (3), 
_ wbilat the projection seems to mnaist oi the external layer itself in the other (4) 
Projeidions a'hich wore no longer retractile 
A large corpuscle )>resentliig movements of an amieboid character 
Jtlflod-oells eitcred in appearance; the result of osmosis 
Animalcule (cholui-a stool) 

Blood-cells 

Olio of the bloMl-eells from the group (No. 1) altered in appearance by one of the animalcnles 
Animaicnlffi with blnod-cdls intimately adherent to their snbstanoo. The nnhnalouho in this 
casti are somewhat larger than ordinarily mot witli (cholera stool) 

Appearance Msumed by blood corpdkoles horn a ktalthj/ person, which had been added 
to a portion of liltemd cholera stool ... ... 

Stellate appearance of the rod ceib 

White corpnsoles ... ... ... ... 

White coijiusoles spread out like an omoiha 

Subsequent as]iact of the red edle. Tlie oondition nsiially observed when found in akrine 
discharges ... 

The oitoratiuns observed to take place in a single white corpuscle 
White corpuscle surrounded by a halo-like {lelliele 

Ooqiusdns and animaloulm observed in the stool of a perfectly healtl^ penon 
As seen immediately after being voided ... ... ... ... 

As they appeared 24hours later ... ... ... ... 
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entirely with the minute description given of them in the author’s work. I am 
as yet not in a position to vci^y the author’s belief that they are confined to 
any particular stage of the disease. I hope, however, to obtain more exact data 
on the subject in my next report. 

With respect to the nature or origin of these corpuscles and the fibrillatral 
substance in which they are imbedded, I have not been able to disprove, nor in 

any way to mcKlify, the views expressed by the writer at 
“ the time when he drew attention to them in thi* follow- 
ing extract, which may appropriately serve as the con¬ 
cluding sentence of this paragraph:— • 

“ It is in the highest degree probable tliat they owe tlieir origin to clFused 
blood-plasma, which assumes with great rapidity a low, ill-delined, and non- 
progressive organisation.” 


SECTION III.—“ MICROCOCCUS.” 

The term ” mirjrococcus” (iiti/eroa small, and kokkos kernel) is now pretty 
genersilly adopted on the continent by the class of 
. triu^moming attached to advocate the pro-existonco of a germ, in 

some shape or other, to every living thing, this germ, 
wliich* may be infinitely minute, being called its “ micrococcus; ’ whereas 
another class of writers, very numerous now in England as well as on the con¬ 
tinent, maintain that the pre-existence of a germ is not necessary to the 
development of living objects, providing certain atmospheric, chemical, physi¬ 
cal, and other agencies are present; the nature of the objoot developed depend¬ 
ing on the relative proportion of these agencies or “forces.” In short, that life 
is a creature of circum8tan(!cs, those circumstances being of an entindy piiysical 
nature. The question of the existence or non-existence ol a “germ being oi 
such great importance in connection with epidemics and infectious diseases 
generally, and its investigation associated with so many difliciiltics, I should 
have preferred not alluding to the subject of this section at present, not having 
iiad time to accumulate sufficient material to enable me even hi obtain a clear 

idea as to what changes take place, much less t<> 
Beuoua for not deferring attempt pussiug any opiniou concomiug those changes. 
rtw“”on"' As, however, it might be thought that no attention had 

boon given to this portion of llallicr’s theory, in st^e 
respects the most important, and certainly the most difficult to disprove, a few 
illustrations M'ill he given of what has been done in the matter. 

As already explained, the micrococcus, or germ of cholera, is, in the opinion 
of llalUcr, the disintegrated siwres of. a special fungus, 
which escaping into water may be swallowed, or after 
being ’W'afted by the air, adding a trifle to the “ dust, 
according to I’rofessor Tyndall, so prevalent therein, 
reach the interior of the human body, there to develop 
at the expense of the nitrogenous material, notably the epithelium of the 

intestinal canal. , , . m i *• 

It will, of course, he evident that the attempts, al^ndy desenbed, to 
produce a peculiar fungus by cultivation of choloraic dischargisi in wlucn 
bodies somewhat resembling "cysts ” and “spores” existed, equally favourable 


Hklllm inaiatainii that the 
germa of cholera are the die- 
integrated epome of a epeoial 
fungiM. 


conditions were at hand tor the development of tlieir ultimate clomonts;— 
seeing, however, that the fungi which then appeared possessed no pecubmity, 
one mav comdiule that either the attempts to cause the development ot the 


paiticuiar mievococcus of cholera were failures, or that no cholera micro- 
cixjcus” existed, at least not as the germs of a fut^us. 

During the earlier part of the inquiry it was thought that a 

number of minute bodies of an organic nature exis^ 
The atatamont that monada jjj cholera stools than worc found olsewhorc; to fhLs 
impression the mind was evidently, tiiough uncon- 
diaohargea sclously, proiUsposcd, from the fact that the fermentation 
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The mlnuta organlnm 
■ooisted with deoompoiition 
of oholen etooU not ezoei. 

•ires 


theories of cholera necessitated, to a more or less extent, the supposition 
that •monads, bacteria, and vibriones (Fig. Ixiv) flourish to a greater extent in 
this than in other diseases. Thus far 1 have not found this to be the case; 
indeed, the discharges of cholera patients, if examined immediately, do not 

contain such quantities of these minute bodies, especial- 
^ stools have been voided in rapid succession, 
consequently have not been long detained in the 
int<»tinal canal. Neither have I been able, after repeated observations, to find 
that, during the decomposition of a cholera discliarge, a greater number of 
the minute bodies associated with putrefaction were develojm in it than were 

developed under similar circumstances,' such as the 
amount of heat and moisture, in ordinary alvine dis¬ 
charges; nor have I been able to And that any peculiar 
growth, animal or vegetable, will proceed from the 
one wliich does not proceed from the other. On this 
point, however, the number of observations have been far too few—the sources 

of fallacy being so many—to enable one to speak 
confidence, but I trust in the next report to be 
•onrediy. “ * * able to fuTuish more minute data concerning this matter.. 

On an. average, out of a dozen experiments under¬ 
taken, not more tlian one is brought to a satisfactory conclusion, which is ndt to be 
wondered at, wlien it is considered that the quantity of matter experimented 
upon does not exceed one-fourth the size of a drop of water; that this 
requires the free admission of atm<^heric air, and that it has to be examined 

at least daily, for a month or more, often for hours 
‘^aJTbodr^ Either the fluid suddenly evaporates, or 

W8 not only manipuiotive, the Icns touches thc covcriug glass, tlius disturbing the 

geography of thc preparation; or, which is thc most 
frequent accident of all, and one of the most untoward, a minute spore of some 
fungms falls from the air upon the moist slide—germinates; the filament insinu¬ 
ates itself through the little air-orifice w'hich liad been naade in the walls 
of the growing cells, and reaches the preparation, where it not only obscures the 
field, but alters the chemical and other forces taking place in that droplet, 
and the forms of life which had developed therein—I do not say spontaneous¬ 
ly—become altered also. I have frequentiy observed that a slight disturbance 

affects the development of these minute organisms; 
either the forma of life previously present cease to grow, 
being replaced by otliers, or the vital process becomes 
changed, and the manifestations of life take another 
direction. 

These pointa will become more or less evident from a perusal of thc 
following examples, which are intended to serve as illustrations of the 
meth(Ml adoptefl in carrying out these investigations, mther than as evidence for 
or against any particular hypothesis. 

In order ^ to be the better able to judge of the significance of thc de¬ 
velopment which might take place in substances obtained from diseased condi- 


but* dspsndent to o groat 
extent on their oaeoeptlbility 
to trilling diiturbanoes. 


EiraaKAMoit or Pu.tb XVlI. 


lUuttratmnt of th» demlopment (f ike lom>t farm of ij^. 

- 

BacterM ... ... ... 

Vibrionoi... ... ... 

Leptothrix ... ... ... ,.. 

AppeoTuticos presented in a filtered solution of organic matter (totiotbd) on the second day ... 
Ditto third day, showing the (mpearance of the “Wpit” ... ... ... ... 

Appearances presented in a filtered solution of organic matter (uniailed) on the fifth day", 
vibriones mereased in length 

Ditto ditto, circular bodies developed in the midst of the heaps... ... * 

Developed on the third day in a solution of organic matter (boi/e^ ... 


nos. 

Ixiv. 


>» 

ir 


I* 

Ixv. 

Ixvi. 


xoi. 

I 

a 

8 

4 


Itvii. 

Ixviii. 

hix. 


1 “y •• ti> the nature or mode of formation of these minute bodies, I have followed the 

raraple of Profoiior Hughes Bennett in adopting the terms '• monads " when simple molecules am meant (Pte. lxiv—1) 
baetena when the leidioi am slightly elongated (8); •' vibriouea ” when still more so {811 and “ leototiirix " when pre¬ 
senting a hnked appearance (4). ' 
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Cold aolution of raw nuat; 


milkinecs on the aeoond 
day, due to noleoulee. 


tions, it was oonsidered of the utmost importance that doflnito knowltsdge should 
be a^uired of what developed in nitrogenous material, when it wius known that 
no disease existed. With this object in view, solutions wen^ nuidc of various 
substances, to which choleraic and other discharges were added, (aireful notes 
and drawings being made of the changes that occurred from djty to day. 

Illustration I :— 

As examples of the changes which occur in solutions of ordinary organic 
matter, the following experimnnts on watery infusions 
decoctions of mdat are selected on aewunt of the 
simplicity of the mixttu'e, and as illustrative of what has 
been stated above, namely, that slight alterations in their surroundings exert 
a powerful influence on the forms which living matter will assume. 

(а) . One ounce of carefully filtered, distilled water was placed in a test 
tube and a piece of raw meat (beef) about the size of 
a pea dropped into it, the portion btjing carefully remov¬ 
ed from the centre of a fresh piece of muscle. 

In the course of twenty-four hours the upper half presented a milky ap¬ 
pearance, and there was a very thin film on the surface. It consisted of minute 

molecules (monads or micrococscus), togcither with long 
linkeid filaments of a larger size than vibriones, which 
were perfectly still (Fig. Ixv). The milkincss of the 
fluid continued to increase, but the pellicle did not get much stronger, for 
oE the third day, whilst attempting to remove a little, it broke altogether and 

sank in the fluid. On cxamimition it was found to 
thV^ddayf*” *****””^**” contain a few long filaments with monads and short 

vibriones, among which little oval accumulations or 
“heaps” were seen, as if composed of broken down molecules (Fig. Ixvi), Tlie 
next day the vibriones were considerably longer, but no other change Avas visible 

(Fig. Ixvii). On the fifth day the “h(si]>s” had in- 
Baoh “hettp" composed of croascd in number; although they apptsir gnmular with 
a power of three hundred, they are distinctly seen to be 
molecules by a higher power, such as Iloss’ J of an 
inch object-glass, except the central portion, which scorns to be of an amorphous 
nature, and reflects the light differently. In contact with the particle of 
meat was a shreddy substance, also conteining heaps, in the midst of which 
round cells of various sizes had developed, from a minute mohHJulc, pres(mting a 

brighter appcaiunco than the ones in the field generally, 
up to cells with a diameter somewliat gn'ater tlian 
that of a red blood-corpuscle (Fig. Ixviii), The birgcr 
ones were seen to bo 8um>undcd by a distinct capsule, 
between which and the contained protoplasm (which had a bluish tint) a 
little fluid seemed to intervene; this in cerhiin lights presented a red tint. 
The hyaline substance altered its shape occasionally within its capsule^ but 

the movement was an excoeflingly slow one. In the 
^ontoatioftiio larger mole, grades smaller than the ones described, the 

protoplasm presented a somewhat bluish tint, but of a 
yellowish-blue when exactly in focus; they also seemed to possess the power 
of altering their form, or rather to dilate and contract very slowly. 

These molecules kept increasing in number and size. As a rule, the larger 
they are, the more amorphous matter surrotmds them; that is, the larger the 
heap. After this putrefaction set in very rapidly; no further progress occurred, 
but the whole became disintegrated. 

(б) . A small portion of meat was placed in distilled water as above, and 
thoroughly boiled for some time in a Floi*cnco flask; 
filtered whilst hot into a clean test tube (which had 
been previously subjected to the flame of a spirit-lamp); 

it was then covered, but not so tightly as to prevent the entrance of air, and 
placed in the same compartment as the foregoing. 


molecules, with soentrel por¬ 
tion struotureless end still. 


A few moleonles had In¬ 
creased in sise on the flfth 
day. 


A solution like the fore¬ 
going. but thoroughly boiled- 
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Toward* Oie end of the 
third week anlmaloulB had 
developed, very like the one* 
found in choleraio and other 
dlechorgOB. 


On the second day it hail become milky, and presen^ a slight film of a 
somewhat similar nature to the previous one; little chains (leptotbrix) inter¬ 
spersed throughout the field, with a few monads and 
^ ^ Kre«* dnrinc the ar.t yj^riones. This appearance was still more marked 

on the third day (Fig. box). On the fourth day the 
linked filaments were present, but the molecules (or microiMcci) had increased 
in size, which, with tlic short vibriones, presented great activity. On the fifth 
day the milky apjiearance had diminished, hut no change could he observed 
under the luicroscopo. 

Little “ heajis” now formed aipongst the molecules, the fluid at the same 
time clearing uji, ao,d towards the end of the third week the slight precipitate 

which it contained not only presented monads, bacteria, 
and vibriones, hut animalculie in great numbers, which 
wore seen at one moment elongated and very active, 
the next circular and still (Fig. Ixx), very like the ones 
above described as occulting in choleraic and other 
discharges. In some of these, however, one, two, or throe oontractile vacuolw 
were observi'd lasting about three seconds, and about three seconds absent. In 
addition to these, a few amoebae were present, with no contractile , vesicle ; pro¬ 
bably an curlier stage. It was then set aside for a fort- 
jhe resembianoo beooming night; the auinjalculm were, if anything, more plentiful 
«m more Btriking by the fifth Wovc, and whcii in the active or “still” condition 

were not distinguishable from the ones described as 
being found in the stools, as may be seen by refenmee to Figure Ixxi, w'here, 
in addition, some green-coloured cells are seen. The latter were not observcfl 
to develop into anything higher, although watched carefully on a slide for two 

months; they simply iuerensed in size and in number. 
Parameoium-iiko bodu* fj’j,,, aside for another fortnight, and 

sewonth week without oilia; woH foutid to coulaiTi larger animalculfie tiian hotove, 

belonging to the Kolpoda family; no cilia could be made 
out, but a <H)ntra<.?tile vacuole wfis very evident. The various stages in the life 
history of these animalculm will bo minutely described further on, in connec¬ 
tion with other observations. 

At the end of the third month cilia were easily demonstrable. The animal¬ 
cule veiy closely corresponds to the J^aramecinm Kolpoda 
of authors. 


but ciliated at the end of 
three month*. 


(e). 


Third exporiment 
aanie aolution. 


A portion of the boiled solution of moat used at (6) was placed in 
another test tube, filtered with a perforated cork, in 
which was introduced a piece of glass-tubing bent a little 
more than at right angles; one end was dipyied into the 
fluid in thii tube,* and the other was drawn out to a vciy fine point, but not 
pisrfi'ctly closed u{). Tliis was devised with the intention of ascertaining whether 
expired air would produce any alteration in the forms of life which might 
suhseiiuently become manifest in the decoction, as a preliminary to future 

experiments on organisms developed in crowded and 
empty rooms. With this view, the test tube Avas breathed 
into once or twice daily for a fortnight, thou set aside in 
order that a film might have an opportunity of forming. 


The toRt tube adapted for 
odmittiug expired air. 


EXPIAHATIOK OF PbATB XVIII. 

IllvftmtionH uf the development the lower forme qf l{fe. 

nei 

Otgect* proRented in a hniled and filtered Hulution of organto matter towardR the end of 

iJie third week ... ... ... ... ... ... ... l*x. 

The animalenlo! prcBeni in the nhnvo boIuHou, which toward* the end of the fifUi week cou’ ^ 
not be dwtiiigniwhed from ihoHe dexoribed a* being prnNent in the alviiie diRchaigos, both 
in the active and “atill’’ condition. The nature of the green cell* in the midst of the 
uiolccnles i* not known ... ... ... ... ... ... Ixxi. 

8pore»_ developed in another teat tnbe containing a portion of the organic eoiution ne6d at 

Ixix - lxxi. iV. J/.—Thi* tnbe had been breathed into ... ... ... Ixxii. 

Ditto ill pnice** uf germiiiHtiou ... ... _ ... ... ... Ixxiii. 

The Hppeuranco of the epore* (Inii) “ modified by the addition of gum water ... ... Ixxiv. 

Dr. Maddox’* Hlide for cultivation expoHments. Two itripi of tinfoil are seen to intervene 
between the gliiHR-Klide and the thin coveriug-gl***, with the preparation in the centre. 

The arrow* indicate the apace* ieft open ihr the odmiaaion of air ... ... Ixxv. 
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At the end of three months the cork and glass>tahing were removc'd. A 
delicate film liad formed, which on being toiielied sank 
** ““ ^ bottom of tlie tube. The fluid w-as clear, fr(*e from 

smell, and presented no organisms when examined 
microscopically. A portion of the subsided film was nnnoved by means of a 
pipette. It consisted of minute molecules and filaments held together bv a 


slimy substance. Imbedded in the midst of thes(? were 
to ***** a great number of yellow globules, microscopically not 

” " distingui.shable from globules of oil. The appearance 

])resenicd by the field is carefully delineated at Figure Ixxii. Tliey were 
unaffected by liquor potassm, iodine, and dilute acids for some time; eventually, 
however, more or less granular contents became evident; no o:^nic connection 
could be seen to exist between the globules and the filaments, and no animalcule 
of any family was present. 

A small portion of the film was placed upon a growing slide, and a drop of 
the solution of graptssugar and phosphate of ammonia 
placed in a growing audo added to it, SO as tu asccrtam whether they were spores ul 
with grapo-augar. fungus Or tlic “ still” Condition of one of the infusoria. 

The jMirticular growing slide used was the one devised by Dr. Maddox,—by 
far the best coll udth which I am acquainted for purjioses of this kind. A 
strip of tinfoil is cut into two (J shaped pieces, one being larger than the 
other, so that when the smaller is placed upside down n» loosely 

inside the upright portion of the other. These are stuck 
ahdederiredbyi^MiSd^* iMisitioa. on a glass slidc witli a little varnish, over 

which a thin covering glass is so fixed that the only air 
or foreign matter which can reach the preparation must pass up the “ chimney*’ 
thus fonned iMstween the inner lUargin of the larger strip of the tinfoil and the 
outer one of the smalh^r, as will be readily seen by referring to Figure Ixxv. 

On the third day the globules were seen to have increased considerably in 
„ number, and on tbe eighth day germination was rapidly 

taking place (Fig. Ixxm). 

A little gum water being sidded caused the central part to become clear and 
watery, and the protoplasm to shrink in the mycelium (Fig. Ixxiv). Germination 
continued for a few days longer, but no more advanced stage could be attained. 

Nothing deyeiopod in the (d). A tost tube Containing the water used in these ob- 


Nothing developed in the A. test uuuc cuiiutliiliig tilc lu uu'nu v/y- 

wotorueod. servatious was also set aside, but nothing developed in it. 

JUuntm/ion II :— 

About a drachm of ordinary fseees was dissolved in an.ounce of distilled 
water and filtered, a portion of wliioh was placicd in a 
pier^’Xtionl* "r^org’^o waifjb-ghiss arid boiled thoroughly; a drop of this was 
metier, vie., normal aivine aftcrwards placed in an ordinary animaleul® growing 
dischargee. slido, botli being set aside under a bell-glass. 

On the second day monads and vibrioncs were present in groat numbers in 
both prciMirations, but on the tbii’d day they bml grtmtiy 
edonthethdrdday^nwSoh* diminished in number in the wateli-ghiss, in which, 
Riaee, which had been pro- howcver, duriug the iiiglit sovcral youttg auimalcula! 
vioueiy boiled; belonging to the Kolpoda family (as figured at Ixxx) bad 

made their appearance. 

In the live-box, however, vibrioncs only were present as before, some of 
them being very long, but no Kolpodaj. On the fourth day great numbers of 
amoeboid bodies, varying considerably in sizQ (Fig. Ixxvi, 1), multiplying vciy 

rapidly, sometimes by leaving small fragments of their 
whiict omcBboid bodiet ap- substauce behind (2); the portion cscajiing invariably 

fi'onsi a part near the contractile vesicle, which vesicle re- 
clean animaioui* cage. mauied bright for fitteftu seconds, became puffed out sud¬ 

denly, as though it had bcim a taper, and remained 
extinguished for the same period, then gradually shone again. The detached 
pyrtion (3) seemed not to be merely disgorged food, for it crept about the field 


Developmenta in more com¬ 
plex Bolutiona of organio 
matter, v1b„ normal alvlne 
disobargea. 


Young parameoia develop' 
ed on the third day in watoh' 
elaaa, whioh had been pro' 
vioualy boiled; 


whilat omcebold bodlea ap¬ 
peared on the fourth day In 
the aame lolution plaoed in a 
clean animalouln oage. 
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like its parent; it also divided into two, pretty symmetrical, halves. For some 

time after the commencement of division, the “ nucleus” 
struotu«»,of th« uiMba. jg only Seen in one half (4) after considerable tugging, 
t mode of muiupiy oomin^ together, then separati^ again, each time 

getting a little more detached, until in the course of 
about two minutes the separation is complete. Frequently a mass of granules 
is seen to intervene, probably indigestible particles, which may adhere to either 
half (5), but is soon cast off, and gradu^ly a contractile vacuole is seen to 
apijear in the second half, which creeping along the field draws particles into its 
substance, and acts in every way like its parent (6). 

On the fifth day the fluid in the slide having somewhat evaporated, a little 
distilled water was added, when suddenly tlie hitherto 
•sno* niore or less oval amoebso (Fig. Ixxvii, 1) commenced 
protruding and retracting exceMingly long processes (2), 
which action lasted three quarters of an hour. They then became circular and 
still, except that the vacuole contracted (3). In another half-hour somo^ of 
them conunenciHl to crf»p along the field, disgorge themselves, lea^ng a string 

of granmes to mark their path (Fig. Ixxviii, 1); others 
were observed in the course of another half-hour to 
become circular, with a clear halo-likc ring surrounding 
them (2), their contents being in very active motion, reminding one exceedingly 
of corn in a miller’s hopper. This lasted for twenty minutes, when suddenly 
all movements ceased; the halo and vaciiole disappeared, its outline became 

irregular and undefined (2, 8); finally, although the eye 
th?tOTofb».^****’*’*“***'’*°* was constantly observing it, all trace disappeared, and no 

distinction could be observed between other molecules in 
the field. The remaining amcebai seem to have imdcrgone the same change, for 
ivhen the eye was removed from the particular one described, none could be 

found, except a few empty-looking ones. I have fre- 
simiiar phenomena ob- quently obscTved exactlj similar phenomena occur in the 
oies. so-called salivaiy corpuscles. No iurthor change occurred 

in the slide, nor was there a return to the former condi¬ 
tion during the succeeding week. 

In the watch-glass the animalculse continued to increase and multiply, but 
other kinds did not appear. The glass was held ovtn- a 
**** spirit-lamp and the liquid boiled, in order to see if out 
of their dea<l bodies others of the mime or of another 


Explanation oy Platk XIX. 

« lUunimthm of the deimhpmenl of low forma oj life, 

Amaibuid bodiofi which appeared in a boiled and tiltered mdutiun of organic matter on the 
fourth day 

The varione forms oeenmed by one amcelm 
A portion of ilie anbstanee of the aino<bit becomes detaehod 
The detached portion exhibits moveinents ... ... 

I’rouesK of division into (wo iiortions of nearly equal siaso 
Segmentutimi complete 

Appeamnee of a coDtiuclilo vacuole in tlie detached segmeut 

Ditto hitii day 

Amoeba! 

Ditto becoming stellate on the addition of water 


The form aulmeoiieutly asanmed by No. 2 
The subsequent history of the animha* (Ixxvi—vii) 


Ixxvi. 


Ixxvii. 


Ixxviii. 


Amcebie ereeping lu-nMH thu field and discharging their contents 
AuunbiE, which became circular, and actii'o movement was set up among the aggregated 

inolecules. A bright halo is seen to surround the globular mass ... ... „ 

The halo disappeani and the contractile vesicle vanishes ... ... ... i. 

The mass hetsimes broken up altogether ... ... ... „ 

lUustmting the obanges which occurred in two solutions of organic matter obtained from the 

same source, plac^ on under two covering-glosses nptm one slide _ ... ,... Ixxix-lxxxiii. 

Cimilor “ yeast” cells and f whioh appeared in one of the jireparations ... Ixxix. 

DevolopTiientuI stages of It young y>«r»nteetttin ... ... ... ... Ixxx. 

Oorpusclcs dovel»|H>d in the midst of a heap of minute molecules ... ... ... „ 

Growtli of the corpusulcK ... ... ... ... ... ... „ 

A contractile vacuole becomes evident ... ... ... ... ... 

The animalcule after its esuaiH) from the corpuscle (31 ... ... ... ... „ 

Irregular outline assumed by the animalcule in a thick fluid ... .. .. „ 

The animalitulm become eneystsd. and in this coudition multiply by segmeatation i some are 

seen to exhibit contractile vacuoles, others not ... ... ... ... Ixxxi. 
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undanrent similar ohangea 
until 


ba fUth day. 


kind would appear; but none did, And at the end of a fortnight the experiment 
was brought to a close. 

JUrntration III :— 

The ordinary htuol, to which allusion was rmule 
oonuin’^’^a at pap 33 m confining such quantities of the 
animaioui*. ammalculi® in the “still and active condition, w'as kept 

under observation for six weeks. 

A slide w'as taken and two minute portions were 
Two proparationa on one placed sido by Side* a distance of about half an inch 

intervening, and circular covering glasses applied of 
tho same diameter. 

During the first, second, and third days tho clianges wliich occurred wcii* 
alike in the two preparations. The oil globules gradually disappeared, the 

circular, . “ still” condition of the auimalcula? .l)<*came at 
unwi*^*°* "*”****^ ohangea gratiular, ceasod presenting tlic amoeboid projections, 

tho latter being frequently not n^tracted, but trailed 
along as the bodies rolled under the glass; the general appearance of the altered 
slide being represented at Figure Ixiii, the earlier condition having already been 
described, and is figured at Ixii. 

The movements of the active little entozoon became more and more sluggish; 
at tho same time it became granular and cinmlar, and finally disappearetl 
altogether, probably passing into the “ still” condition, which also gradually 
tysappeared. The two preparations now assumed different appearances. 

faj. On the fifth day some fungi were seen to develop in one of the 
ha (iflih da preparations, wliich may be designated— a ; long fila- 

* merits of oidium lactis, as figured at xxiii, commenced 

8pi*cading over the entire preparation, and in the midst of the molecules 

(w’hieh had also undergone various stages, as alrtiady 
ap^er^te dcscribcd in the first illustration) little “ heaps” were 

forming of precisely the same microscjopical characters 
as are given at page 40 and other places. On the sixth day a few molecules 

in the midst of the heap liad increased in size, and 
together with the little oil tlio eighth dav nearly every heap was eovered 

hdftpi,** in th.© midst of • ‘'j* *»ji * *1 

whichyeaitoeiiaappeared. With vcast colls, lu Conjunction with very minute an- 

guillulm (?) (Fig. btxix). 

The oidium lactis disappeared entirely in the course of a few days, hut 
„ ^ no other changes took place for a month, except 

no hxrther cho.,.., dogoWed alsO. 

(bj. The portion under tho other covering glass slmwed no evidence 
of fungal development, nor yet yeast cells or an- 
tJned°nottMrffm^^“^TuiUula- On the sixth day accumulations of jierfectly 

motionless molecules had formed, especially near the 
I'flgo of the glass, each heap posstwsiug, as usual, a kind of central kernel 
with a more or less protoplasmic appearance; the moleoules forming the 

jieripheral part of the heap binng quite as active 
o^d°on*riith*dayr*°" °''' molccules clscwhere. On the sei entli day these 

heafis were crowded with cells of all sizes. Some of 
the molecules were larger than formerly; the greater number of the cells, 

however, were from about the size of a red blood- 
apMwd*ne*t*dw°'*^'*'*'**** oorpusclo to four times that size; the contents of the 

larger ones lieing more distinctly molecular than that 
of the smaller, otherwise no diflerence could be established lietween them. 
It is, however, particularly to be noted that tho steps from tho minute 
molecules to the smaller sized corpuscles were by no meaiiS so gradual; 
it did not appear as if a sufficient number of molecules of the interven¬ 
ing grades existed to enable one to say that the 
A gap oaoma to exiat bo- large corpusclo WBS simply a developed molecule. 
cutot“aJSrii* On many occasions great pains were taken in onier to try 

010 .. and settle this question, hut each time, although after 

the formation of heaps molecules have been seen to 


The other preparation oon. 
toined no traoe of fungi. 


A gap eeeme to exiet be> 
tween the diamater of mole* 
oulee and the emoUer oorpue. 
ole*. 
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becHrtne, so to speak, swollen, suddenly little corjmscles appeared with undefin¬ 
ed outline twice or three times the size of the molecules, and in a few hours 

the field i.s crowded with animalcul®. The difhculty of 
Aimort itouHaTteouii ap- ascortainini? this point is due to the suddenness nith 
andTt^animaiouiis”*’"*" * wliich these changes take jdace. After watching a cer¬ 
tain little heap for several hours without any appreciable 
alteratwm having occurred, the eye l)ecoming tired, it is allowwl to stand 
unobserved for an hour or two. On returning, probably everything is changed; 
either the jiarticular heap watched has become altered, or some other heap in 
the preparation has been more advanced and discharged the elements of life 
which it contained, and these animalcuhe rushing about the field knock 

the watched little heap over, disturbing its entire 
geography. This is predsely what occurred in the pre- 
jiaration now under notice. It had Iwen wahdied all 
day in order to ascertain ivhether the swollen molecules would swell still more 
in the course of the day, but they did not, or (2) whether some of them M'ould 
<!oalescc and form one ovum, as believed by Dr. Bennett; neither did I see 
this, nor could I loam that the half slimy-looking kernel surrounded by 
molecules had acquired a clear “nucleus” and formed one body, as advocated 
by Pouchct, for no appreciable change occurred during those twelve hours. 
But when examined on the next morning, twelve hours after, a great 
number of corfmscles or cysts were present in. the midst of these “ lu'aps,” 
and several, what seemed to bo young paramecia, ruslied about in all direc¬ 
tions (Fig. Ixxx). Whatever it was that had taken place, it did not seem 
to mo that one heap had given rise to only one cyst, because three, four, or 

more of various sizes would be se(;n on the surla<!e, 
ri2rtVmo*r?thIS‘!rnTo^^^^ seemcd to bc the surface? of a heap (1). 

1 am ignorant as to what occurred between the stage 
of molecular aggregation and the development of the smaller sized cysts. 

A few of the after changes, however, w'i're more easily 
followed. A slow rolling kind of motion commcnccjs 
in the mass of granules, in the midst of which a clear 
space or vacuole becomes more and more distinct (2), at first non-contractile, 

then it suddenly goes out and does not return for two 
Moveniant* of moisouien in or three miuutes; gradually these intervals become 
“ppear* Kliortened: contraction and dilatation occurred pretty 
regularly at intervals of 16 seconds. In a feu' hours 
it commences to spin like a top without in the least altering its position. 

Tlien it stops, its nucleus becomes extinguished, and 
the lody apjiears pretty much as it did at first. After 
a shorter or longer period the axstion reciommeuccs, 
and eventually it becomes elongated, gets out of the heap into the fluid, and 
rushes aljout as if locomotion were nothing new to it. Ko cilia can he seen. 


ExptANArioN ojr Plate XX. 

vias. voi, 

young^Uing out of tile oncyAtod condition ... ... ... Ixxxii. 

Two enoyited pat^meria; activu muvAmente were not up ainongAt uiolocules of the aniaUcr 

one. and Uie cy»t became detached from it« fellow ... ... „ 1 

The molecular contenU is seen to have assumed the form of an animalcule, which, by its 

active movements, caused the cajtsule to become attenuated ... ... ... „ 2 

The escaped animaloule ... ... ... ... ... ... „ 3 

The remiuns of the cyst ... ... ... ... ... ... „ 4 

A ruptured eyst—animalcule not escaped ... ... ... , ... Ixxxiii. 1 

Aninoleule esoapiux, but is still eovolapod by a delicate capsule (snifete/'). ... ... „ 2 

Empty cysts ' ... ... - ... ... ... ... ... „ 

Si!,(montiitlon into four animalcules has occurred in the <9’8t ... ... ... „ 6 

After several encysting processes, a eiliated iiifusoriniu appeared on the slide... ... „ fi 

Forms of life which developed in a cholera stool ... ... * ... Ixxxlv.-ix.' 

The animalcule described as occurring in olvine discharges in the active and in the “stiU" 

condition ... ... ... ... . . ... ... Ixxxiv. 

Efteet of the addition of carmine solntiou upon the above preparation, everything in the field 

being tinted pretty much to the same extent ... ... ... ... Ixxxv. 

A’east” cells wbiob appeared iu the midst of the foregoing on the third day ... ... IxxxvL 

Fertile filaments beating Sporangia with spores; the latter were readily distinguishable about 

the fouticenih day ... ... ... ... ... Ixxxvii. 
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HOP any trace of nucleus, merely a contractile vesicjle at. the bi-oader jmk'i ior 
_ . . • with gmnules and molecules universiillv distvi- 

dUAtodi&Auori^T * *“*" hut^ (8). In those parts of the field where the Hu id 

is rather tliick, it creeps along something ulhT the 
manner of an ammha f4). On the next day, the eighth, several were seen 
to move very slowly and to become circular and still. They be<!ame sur¬ 
rounded by a clear hyaline capsule, and the vacuole again disappeared. A 

few hours after this the field presentetl the apjxnn’ance 
tine It baoomot mi- g|jown at Figure Ixxxi. Some were perfectly still, and 

had no contractile‘vacuole; in others the molecular 
contents showed active movements, with or without a vacuole; in some two 
vacuoles were visible, not contrarting simultaneously, and in such cases 

there seemed to be two centres of movement—two 
iJoomme^d. ^ “°**”‘*“ irregular masses seemed to move vdthiu the cyst. 

The evidence of division was frequently more marked, 
a regular line of separation existing, and in others tw'o oval laxlies are seen 
to revolve within the capsule. In the drawing the remains of two cysts are 
also evident. In order to know exactly the phenomena a.s8()ciated with 
the escape of the animalculse, the pair delineated at Figure Ixxxii, 1, were 
selected and continuously watched. 

A rolling movement commenced among the molecules of the smullci- 
one, which increased, until at last each molwulc seemed 
* ® ■ to dance past the other. The vac-uole went and cairns 

rapidly, lasting about six seconds, and in the course of another six seconds 

returned, then became perfectly still; movement recom- 
menc(xl and .stopped in the same way. Thus il. mstisl 
for some time; each time, however, the outline of the 
contents became more evident, and the cyst became more and more distended, 
finally ruptured (2), and the body I’ollod out. It was evidently not yet frcic, and 
its outline was indistinct. Very active movements w^cn? now set up, 

pseudopoda pushed out in every direction, and it was 
seen to be still surrounded by a very delicate sac. 
By corjtinually turning itself about, this film l)ocamc 
much distended, and so traiisj»aront that its form was distinctly visible (3 ). 

At last tlie pellicle betsamo so attenuaic.d that it 
escaped without trouble (4). The same pn)ce8s tak<»( 
place when the aniinalcule has divided into two or 
four. 


Uorement . of moleoulea 
foUowsd by rupture of oyst. 


Bseape of infusorium en- 
oiosed. in a sao. 


which after a time gives 
way, and tho animaioulo is 
free. 


In the ency^sting process which follow's, the cysts seem to become tbick(*i', 
and a little fluid is frequently seen Iwtvvecn the mner 
The encysting process re- lining of tlio cyst and tlio delicate sac* Avhich surrounds 
poated many ttaiees segmen- animalcule. Frequently such cysts arc seen'to 

!»ve rupt..r«l ,<,»« tim.; t«.fore the ««.]» or 

each encysting process. the (jontcnts (Fig. Ixxxiii, 1), and it not seldom tiappens 

that tlie latter after its esca|)e docs not rupture the 
tliin inner capsule (2), but remains perfectly quiet for two or thiw hours. Old 
cysts persist for some days after being forsaken by the infusoriii (3), and no 
infrequently the latter has left a few granules to mark its former alwdc (4); 
two or three nmy also develop in these thicker kinds of cysts. Ihe size ot t ic 
fsyst biMirs no jiositive r(?lation to the number of bixlies it may contiuu, a. 
comparatively small cyst may contain four embiyos, aUovnng ot active mov<‘- 
ments, as existed in tlie one delineated at 6. 

At the end of a month numbers were seen distinctly (M'liatcd; a nucleus 
became dcvelopctl, as well as a contractile vacuole, 
in th* ooume of a.month ^ ciUTi'nt wos established at the anterior ^irtion 

ciuaandanuoiMmcyideat. ^ particles wcrc (h-awn tewards it (15). 


• ThK acconUn* to iome writem, « the " eyrt.” octtidc which i* the ‘'cett." .nnounded 
geletlnooe •• veil”—.^ecAieier). 


by the hyaline 
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Evacuation 
IcrowlnK allde. 


placed. 


fllHulmtioH IT ':— 

The Iresh dejection of a cfiolera patient was examined almost immediately. 

The sediment was found to be composed of a slimy 
ato^*”*™*”** oitoiw* substance dotted with granules and molecules, inter¬ 
mixed with a great numlier of more or less circular 
bodies, seme hyaline, some granular, many of which appeared to me to be 
the still condition of animalculae, as already alluded to, together with several 

euglena-like bodies, disporting themselves in the inore 
It.e«.iycondition. pavt.of the fiell A oareful sketch of ihese 

objects is given at ii^re Ixxxiv. There were plenty of monads and bacteria 
in the field, but the vibrioncs were exceedingly small and short. 

A solution of carmine in glycerine after prolonged action seemed to stain 

^ ^ . everything in the field to the same extent; the varying 

ao o oa no w^ntion. of colour seemcd to depend entirely on the 

thickness of the layer; that is, a larger amount of colouiing matter was present 
M'hen the layer was thick (Fig. Ixxxv). 

faj A minute quantity of this stool was j^aoed in the Maddox growing 
slide already described. During the first two days the 
objects beciame more and more disintegrated, until on 
the third day not a trace existed of the circular bodies 
and animaleulaj previously existing. 

On the fourth day a few creamy-lookmg spots were seen at the edge of the 
preparation, eonsisting of innumerahte molooules (monads) manifesting veiy 
ffreat activity, together with some short vibriones. 

This condition had increased greatly by the next day, the creamy 
appearance having extended to the entire margin 
puaclea, dso., and foimation of of the fluid, to the extent indicated by the dark out- 
a white mergin by the fifth line of the preparation in the figure of the Maddox 

slide at Ixxv. 

In the midst of these molecules little Amps were seen to form, in 
which no motion was evident, nor yet any definite structure, but amorphous 
granules, around which, and above and below, myriads of monads and short. 

vibriones played. Some slight distance from the margin 
an opaque line, consisting of unusually active months, 
was seen separating the creamy ring into an inner 
and outer portion, but no distinction could be observed between the appearance 
of the molecules of one side from that of the other, except that in the outer 
the Heaps were more plentiful. 

llie monads* &o., in the central clear space had become perfectly still, and 
no Aeaps had formed amongst them; towards evening the line seemed to have 
spread on either side, as the whole creamy ring became as thickly studded 
with molecules—consequently opaque—as the narrow line was in the morning. 
The circular colls seem to have disappeared altogether. 

On the sixth day not a single molecule quivered. The creaminess of the 
margin had slightly diminished, but the “heaps” were still present, rather 

more slimy-looking, not so . regularly circular, but fre¬ 
quently , elongated and straggling. The diameter of 
some of the molecules in contact with the mass had 
^ increased. 

A mycelial filament was now seen to insinuate itself from without into 
. . the preparation, having crept up the “ chimney” of the 

•potutbwp^i^i^*** growing slide, and the fiirther development in. ot about 

the heaps came to a stand-still, although watched for a 
month. The mycelium spread in every direction, and gave rise to yeast ©ells. 

£xi>i,*mxX):ok or PtAtu XXT. 

Fungi developed,m fholera ditckttrge. 

Earlier condition of Ixxxvti; the fikmonti are intontoted b}r tbose of PenicilUam 

Peiijcillium viride ... ... .... . 

PenioUliam firlftttcum ... 

A.iurra fatly developed epeolmen of Ixsxvu. Some of the illameaie ore wen to preset dilate. 
tionv or ■macrofouidta ... ... ... . .. ... 


Nature 

TnoTKin. 


of this white 


Borne moteoulea near the 
‘heap!*’ enlarged. 


fiee. «o.i. 
Ixxzviii. 


ba»!K. 
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fbj. A similar slide eontaming a drop of this stool, to which a little 
of the growing solution of grape-sugar and phos- 
siiitoxwapajredBi wito phates wus added, went through the same shigos as 
aewiopedpentomium. the lorc^ung, and developed mto pemcdhmu, as m 

Figure xix, 2. 

CcJ. A portion of the same pi^ejoiration without a covering glass was 
preserved in a moist cliamher. On the third day ti 
white speck was seen in the surface consisting of innu¬ 
merable “ yeast" cells (Fig. Ixxxvi), with some ftlainonts 
branching in all directions. On the fourth day tufts of peumlUnm haxl 
developed—two varieties (Fig. Ixxxviii)—P. Olaucum (1), and P. Tiride {2}. 
This conltmued until the ninth day, when a few of the filaments spring¬ 
ing up in the midst of the penmlUum were tipjwd with a dcwdroplik<i 
dilatation excessively delicate—a more distended pellicle. In some cases 
they seemed to be derived from the same filament as others bearing the 

ordinary branching spores of peniciUium, but of this 
prodoosd pwaiouuum mwo- j coulu not lie positiv'e. This kind of fructification 

increased rapidly,.and on the fourteenth day spores 1^1 
imdoubtedly developed within the pollielo (I'^ig. Ixxxvii), 
just as liad been observed in a previous cultivation (page 13), precisely similar 
revolving movements being also manifested. The reaction of the liquid portion 

in the cell was slightly acid, and became very much 

Add reaction of prepTrtion. furtllCr changC 

tok place, cxeept that the capsules became rather thicker, hut never so 
resistont as to withstand the action of a drop of water, spores being mstan- 

tanoously sot free by it. , ^ 

In not a few cases a chain of spores, or sometimes delioate filaments, seemeu 
to escape from these cysts, as if the spores within had germinated; which indeed 

must have been the case, unless they luwl tallon. from a 
Beemin* germination of the q£ penicilUum aiid adhered to the capsule. In other 

enoioaed aporuiea. dilatatious (macro-conidia) appeared in the fig¬ 

ments, and even, from these a chain of spores was occasionally seen (Fig. Ixxxix). 

fd.) A small portion of the evacuation was placed on an ordinary slide 
with a covering glass. It went through the same process ^ was desonhed m 
connection witli Maddox’s slide («), and eventually yeast cells were produced as 
at Figure Ixxxvi, but nothing further. 

(e ) A similar sUde placed in the same moist ohamher presented similar 
changes as the foregoing for the first lour days. It 
ApropBmtioniiketho fore, was uot examined on the fifth, but when placed 
goinB piooed eppereaoy . > misoroscopo ou tlio sixth day, representatives oi wie 

undertheeemeoondltion. ^ i ^ eucystcd, Ud made 

their appearance in great abundance; the various stages m thoir 

tiiui appearance g coiTosponcUng pmnscly with what lias al- 

produoed youn* peromooio. ready bccn descrilifld in coimection witli experime 

on ordinary excreta. 

Serous fluid, blood, and urine, from iiersons 

well as from other persons, have been m uko manner 
Bjcporimoat* oondnotod gubiocted to systematic and continuous olwervations, 
with other .ubitaaco.. experiments banng been made 

u, p.. a s 

ebeeted tube. cyentleman’s researehes, will pass through sulphuric 

add or P«^tt’aSoyod. 

.JSSS-"=£:■ S'e;- 

«Uo^«l that it .p*.ik» very .trongly in favour ol Iho view nrouy 
uertiou bBtaocn peHkillinvt nnd macor- 



104 


»H. liBWIs’ REPORT ON THE MICROSCOPIC OBJECTS [Appendix A 


SnnunuT ot oonolunlmu 
drawn from all the obierva- 
tions, 

“Cyrte.” 


Bporangia. 


Bpeoiol fungus. 


Animalonbe. 


are resorved for the present, the results being such that no benefit could be at¬ 
tained by giving them in detail. It is nevertheless 
poMd!”*”* of'••nits pet. foregoing illustrations will sufficiently 

explain the methods adopted in investigating the subject 
of tliis section. Tlie d(»oription of the changes which occurred during the 
cultivations has been condensed as much as possible ;■ more so than would be 
allowable, were they intended to establish any particular fact. 

A not unimportant lesson is, however, conveyed by even the compara¬ 
tively few experiments which liave been conducted, 
th« ofISilltotS namely, tliat, in spite of more than ordinary care, very 

different forms of life will make their a{)f)earanoe in 
substances which are derived from the same source under conditions which 
seem to be identical, and that too in very simple mixtures. Consequently, 
the greatest caution must he exercised in estimating the importance or other¬ 
wise of any peculiar manifestations of vitality which may he observed in 
substances associated with disease. 

The results of the investigations referred to in this 
report may be thus summarised:— 

1. That no “ cysts” exist in choleraic discharges 
which are not found under other conditions; 

2. That cysts or “sporangia” of fhngi are but 
very rarely found imder any circumstances in alvine 
discharges; 

3. That no special fungus has been developed in cholera stool?, 
the fungus described by Hallier being certainly 
not confined to such stools.; 

4. Tliat the still and active conditions of the observed aninmlculie are 
not peculiar to this disease, hut may ho developed 
in nitrogenous material even outside the liody; 

5. That the flakes and corpuscles in rice-water stools do not consist of 
epithelium, nor of its debris, hut that their formation appears to depend 
upon the efiusion of blood-plasma; and that the “ peculiar bodies ” 6f Parkes 

found therewith correspond very closely in their 
microscopic and chemical characters, as well as in 
their manifestations of vitality, to the corpuscles which 
are knovm to form in such fluid; these are generally, 
to a greater or less degree, associated vvith blood-cells, 
even when the presence of such is not susjieotiMl, especially as the disease tends 
towards a fatal termination, when the latter have been frequently seen to 
replace the former altogether; and 

6. That no sufficient evidence exists for considering that vibriones, and 
such like organisms, prevail to a greater extent in the discharges from persons 

affected with cholera, than in the discharges of other 
persons, diseased or healthy; hut that the vibriones, 
bacteria, and monads (micrococcus) may not hapeeulior 
in their nature^ for these do vary, may not he the 
product of a peculiar combination of circumstances, and 
able to give origin to peculiar phenomena in a predisposed person, is not proven. 

In bringing this part of the report to a close, I wish to express my 
1 # B -* T sincere thanks to Dr. John Murray, Inspector General 

ooaoiuMoaofPwti. Hospitals, Indian Medical Department, who has. 

week by week, watched the progress of these experiments, and given such 
practical advice and assistance as his long study of the subject peculiarly 
enables him to do. I also desire to tender my thanks to Dr. Brougham of 
the Presidency General Hospital, and to Dr. Baillie of the Chanduey Hospital 
for the facilities which were placed at my disposal Ibr obtaining the mathiel 
requisite for these examinations; as well as to Dr. Norman Chevers, Principal 
of the Medical College, for permission to make use of Ids private library, as 
well as the library at^hed to the College. 


The flooottlent depoeit. end 
Parkes' “ peouliar oorpue. 
oles" not oomposed otepi- 
thelium. 


The appeirati^Sa and amount 
of Tibriones, ko., not exeep- 
tional, but ma^ eo In their 
nature, 



PART II. 


The principal featureo in 
Pettonkofer’a theory. 


IIKM.VRK.*! HhO.iKDIXn THK .SOIli, Ao.. f'KUrAlN 1 MjA('K.'< IN' IIKI.ATIOX To I'KTTKN’KOKri"'. 

THKOKY OI.’THK CONNKCTION OK CMOt.KIlA WITH TTIK VAIilATKi.N IN THK I’lCVKl/ov 

THK SUBSOIL WATER. • 

Seising thnt Prolossoi* Pottonkofer’s obsi.'rvatioiis oxtoiul over a jx'riod (ti‘ 
1(5 years, dui’ing' which constant oh.se i-vat ions have been taken by him o|‘ the 
wakM’-level in various parts of Alunieh and el.sewhore, it will be at once I'vident 
that the short period which has elajised since the eonnmmeement of this 
inve.stij^ation in India cannot enable one to have formed but most imh'linite 
conclusions on the subject. Aceustomed as the Bavarian Health Oirnx'r has 
been for many ycara to much dee]) thinkiiif,' on the subject, it is IVetjiK'nlly 
difficult for less trained intellects to follow his exact ini'aniii" on all poiiits, 
as the theory is by no means so simple that “ be who runs may nxid,” 

During the last year a Avork* was issued by him t'nibodying the result 
of the labours of pi’evions years, in which the viinvs aln^ady advanced an' 
maintained with ev'en a greater conviction of their truth than hefori;. 

• The main points in the theory are~-(l) then! exists a specific trholera 

poison, Avhieh (2) reaiihing the soil uiuh'rgoes various 
stages of development, providing (U) that a e(!rtain 
amount of moisture is present; (!•) should the ground 
not possess the requisite amount of moisturi*, be either too dry or too AV(!t 
when the poison is placed therein, the latter Avill retain its vigour until the 
requisite conditions return; but (5) these having returned, it do<*s not 
folloAV that an epidemic Avill forthwith break out, unh^ss ((5) etirtain meteorologi¬ 
cal conditions are present (the precise nature of Avhich is unknown), and 
especially there must bc! (7) a predisposition to the disease in persons coming 
within the area in Avhich the poison is found. 

The reason why the period when cholera usually bnaiks out in the Upper 
ProA'inecs does not correspond with the period in 
Avhich it is at its height in Calcutta and in l^ower 
Bengal generally, is, aqcording to Dr. Pettenkofiir, 
due to the fact that in the former pla(!c the ground for 
the greater part ol' the year is top dry, there being 
uo rain, and the AA'ater being ('ommonly inany feet 
from the surface; Avhereas in Lower Jhiugal when the rains set in cholera 
ceases—the ground heeomes too wet. Cholera is Avorst in tin*, latter Avhen 
the water-level is at its loAvost, namely, about April; wlmreas in the former 
eliolera is at its AVorst wlieii the AA'ater-levol is rising or about subsiding 
(August and Se])tember), so that, I presume, the Munich Professor Avouhl 
explain the reason why eholeni is eudcunic in Bengal, and only epidcmu! 

in tlio Uppiu’ Provinces by tht? fact that the Avet 
During the riUn. it i« too scasoii is much shorter in its dumtion than the dry, 
wot for the development of (*(>usC(]llOUtlv til*' (iunuitlOllS UCCeSSJlVy loi* tllO UOVCJOp- 

■n,™'' ■>*■ *>'» i’**"" ""WrrnJlrLS't: 

the upper Province#. AA'IiiTeus the saiiio Conditions iilu'tt Lowt.i Jiorij^al in 

a difi'ei'Ont Avay, giving ris(5 to sliort periods of exemp¬ 
tion, instead of the short, periods of attack, eonsoquently tlu! inhahitauts of the 
“ Ditch” arc more exempt fixmi cholera Avhen it overflows with wakir. 

It must also be borne in mind that a local tall ol rain is not in all 
cases the only cause of variation in the height of subsoil water, tor au 

• '•‘HotlKii uu.l OrHmlwi..«!r in ilirtn I i*i«liungen liu Cbolt-ra mid Typliiu." Von M«* v. IVtlonkofor. 
Miinulicn, ISfiO. K 


The aoMon during which 
cholera i# worst in Lowef 
Bengal doe# not oorrespund 
with worst period in the 
Upper Province#. 
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acljoiniug river may rise or fall, irrespective of local conditions, and perhaps 
f?ive rise to an alteration in the amount of moisture present in the soil. 
In a f'roat number of instaiujes, however, the level of the water in a well 
adjoining a river is eonaidcrably above that of the river, as a non-porous, 

clayey layer may dip towards it, thus continiug the 
Local rainfall not always a wiitor to its bed. Again, lieavv falls of rain on distant 

hills may afflict the level of the water in the plains, 
should an impermeable stratum extend from the one to 
the other, over which water might flow. These and many other such facts 
connected with the geology and the to])ography of a place must lie carefully 
considered before any opinion can bo formed of the correctness of the views ad¬ 
vanced by this dislinguisbed Profe.ssor. 

It will be seen from the foregoing that the poison is considered not 
to develop in water, which is contmry to the com- 
'Tha ohoiom-germ doe* not moiilv I’cecived opinion, nor does it multiply to an 
human^odyT***’^' aiiprcciablc cxtciit ill the intestinal canal, the human 

body being merely the stage upon which this actor 
plays its part. The poison requires a special nidus in wdiich to multiply and 

to develop into infecting matter. This Tettenkofer 
” " traces to the soil, especially to alluvial soil, which, 

being so (*xceodirigly porous, allows free interchange between the air in its 
interstices and the air above, as well as being subject to a great variation in the 
amount of water which it contains. 

Whilst murkiiig out on a map the places suffering from cholera, he w'as 
particularly struck With the predisposition it seemed 
Tendenoy of cholera to at- f,, mjijiifest for folloiviug tlic natuKil Avatcr-courses 
river*. ol the country, rather than the usual routes of traffic. 

In the former, the places of attack w ere, pretty regularly 
situated, Avhilst along the roads for intercommunication, the aflected places 
show great irregularity, cholera spreading only in those jiarts in Avhich tin; 
soil Avas of an alluAual nature, although quite as many opportunities existed 
for the dissemination of the poison by means of intercoui’so in the places 
uev'cr attacked as in the less fortunate localities. 

The cholera-germ, as de.scrihed by 1‘cttenkofcr, may be defined as a 
specific leaven, requiring earth, consisting of organic 
The ohoiera-gorm supposed matter aiul salts, wuth a Certain amount of AA'ater for 

to be of the nature of a for- .. i i ^ 

meat. its development to miectious matter, just as otner 

ferments require certaiu special substrata and moisture 
before it manifests its action. If ordinary leaven be added to sand no 
action takes place.; if it be added to diT flour, it does not spread beyond the 
immediate A'icinity in AA'liich it Ai-as placed; but if the flour be moistened, 
“ tlie little leaven Icaveneth tlie Avbole.” 

The question nattirally occurs—By AAiiat means docs it get into the 
human bodv after being thus developed in the earth f 
n^Sfutworys^t.t!-*”'' 'I'o this Pcttcnkofcr replies: There are two Avays 

by w'hich subitauces m;iy arise from tlie ground, 
even from a great dijpth :— 

^ , . By means of (1) tlie AA^atcr, and by means of (2) 

the air contained m its intersticos. 

Numerous illustrations may be produced of the possibility of substances, 
percefitiblo to the olfactory nerve, making their w^ay 
poHsibiiity of the bo- uTiwards from Considerable depths, such as when a 
•tBnoo«ri*iagnoinbelow. scAAXT bui’sts, or utt osoapc occurs iiA a gas-pipc. Pre- 

quently this fact is not observed AA’hece the mischief 
has taken place, but in a house, jnsrhaps, some distance from it, the Aivarmth of 
Avhich, .should it not stand on an impervious layer, attracts the disengaged 
matk'r like a chinmey, and the house acts as an escape-pipe for a noxious 
gas. IVcre it ever conclusiA^ely shown that cholera depended upon soma 



Buohanim*s explanation of 
Pettenkofer’B theory. 
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fermenting process taking place in the ground, which had been orl-inaled 
by some of tlic poisonous material being placed in a soil iulaiihul Tor its 
development, it Avould follow tliat in India large substantial buildings would 
„ , , safest by day, being cooler than it is without 

JttrSdroo^litfp^! !’«*» the Aooriug were made impervious to air, 

meabieflooni. it W'ould be the most Unfavourable at uiglit. beii\<'' 

warmer, consequently tlic native’s but approxi 111111 ^- 
ing more closely to the temperature of the air ought to be more exempt from 
cholera. 

Although cholera is not considered to* acquire its jiroiierty of infetdion 
by being developed in water, still water as well as 
diM“,Snn«or“Shoi«I pellicle conveying the infectious matter 

from the ground, consei[ueiitly this theory in no way 
affects the importance to be attaehed to the value of obtaining water from a 
pure source; indeed it speaks very strongly in favour of obtaining it from 
place.s as far removed as possible from human liahitations. 

Particular attention has been draivn to this subject very latcily* by 
Dr. Buchanan, one of the several distinguished Sanitary 
OfFieers whom Mr. Simon has gathennl around him 
at the I’uhlic llealUi Department of the Privy Oouneil. 
While allowing that there is a comieetion hetwiam the disease and the level 
of the ivatiT in the avells, J>r. Buchanan maintains that the mi.sehief w 
iu the well itself; because “ it is jirceisely at the piiriod when soil water 
is^ sinking that avells sunk in porous soil must, if ever, furnish impure 
supplies. A ■well in porous soil gets its ivator in two ways; wat(.*r 
stands in it uji to the level of the soil, and also drains into it from every 
source (from rain, from slop.s, from eess-pools) on a higher level than 
that of the water of the soil for many yards around, in other words, 

hesid(‘s receiving ivater from the goiu'ral waU'rflow 
through Ihe soil, it rcecivl^s the local soil ■water, soak¬ 
ing from a (nnie of ground of which the siirlaei* of 
Avat(‘r in the W(*U is the apex. Let tlui levid of water 
iu the soil be high, and the base of tins cone is small; 
let ibc level of the soil ivator lie low, and tbe base of this cone (at the surface 
of the ground) is large. In either eas(‘ the saturated soil is comparatively 
impervious to more ■waiter, and approaches the et)udition of a non-ian-ous 
stratum. M’hen the soil wat(‘r is at its highest thorefoni, impure slops and ex- 
ciHuiient that may be on or in tbe ground tend to run borizonttilly away. 
When tbe soil w'ator on tbe (jontrary is low, such matters tinul to soak 
downivards.” 

It. will be observed that. Dr. Buebanan testifies to the matter-of-fact jior- 
tion of Pettonkofer’s statement, namely, tbe eoune(;tion of certain dist.“as<;s with 
the level of tbe soil water, but explains this connection in a dillei’cnt way. 

"■ « 111 *11 k i* .. •_ _ _—P ..i ...... 4><<. 


The deeper the well, the 
(treater the area of eurfaco 
pollution vrhioh i» likely to 
(tot into it. 



The quality of water when 
wolU are low. 


between cholera and the level of tbe soil w .attM" had not 
(escaped Pelteukofer, as bt; states that examinations have 
been made of the quality of water which is sinking, 
and the results were by no means unfavourable—in some, eases the water was 
even found to be more pure. As far as the tanks iu Caleutttv an^ eoinierned, 
I cannot bear testimony to the observations of Ptrttenkofer iu ibis matt(‘r, 
lieeause tbe {lerciuitage of organic matter has bei'u gn^ali'v when the tanks M(-*re 
low^ than when in the <!ontrary condition; ecmceriiing tlu^ (piulity ot water in 

deep ■w'^ells at various heights, I pos.se.ss no data. 

The foregoing remarks will, I trust, be toiind to jire.sent a, ioicrablv clear 
exposition of the tbeorv conceruiiig tbe relation said to c.vist between tie 


exposition 

spread of cholera and the state ot the ground w ater. 

• iltdicai Times aH'l Uasith, IS70. 
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I now prootied, in as lew words as possible, to give an account of my visit 
to the places aft'eotod with cholera in the North-Wostorn Provinces during the 
scivere epidemic of last autumn. 

ALLAHABAD. 


I arrived at Allahabad towards the end of August, in accordance with the 
instructions I had received, in order to accompany the 
ArrivniatAUahftbad. Sanitary Oommissioncu’ with the Government of India 

in his tour through the cholera affected districts, and thus bo able to avail 
myself of bis advice and direction.. 

Seeing that our visits to the various places, to bo hereafter alluded to, were 
necessarily of short duration, it was impossilde for rao to obtain more than a 
very superficial knowledge of the geography of a placts extending over such a 
wide area as Allahabad docs. 

Situated in the angle formed by tho junction of two rivors, the Ganges 
and Jumna, it was thought uot improbable that the high 
BeiRtion of AUohabad to Condition of thoso rivcrs might materially affect 

the level of water in the Avells, setnng that many acres 
of laud are swamped during tho rains, the station being almost surrounded by 
water, as a glance at the accompanying map will show. 

This, Imwever, was ascertained by Dr. Bow not to be tho case, at least 

The level of the eubeoii ^ Jumua was concemcd, the water in tlio 

water nearly 30 feet below wclls being nearly 30 foot liclow tlio lovcl of the sur- 

that of the Jumna. Jmimji. 

The average depth of the tvolls from the surface, a.s examined by J^r. 
Chalmers and myself, was found to be fi’om 50 to (i5 feet. Tho average varia¬ 
tion in the level of the water lietween the dry and the wet season is about !(► 

. ,, , feet, whereas the Jumiui varies to the extent of 30 feet 

Extent of variation of levol. i i- • . i .1 

or more under ordinary circumstances ; nor do(?s tin? 
alteration in tho water-level of the one correspond with the variation in the 
other, and a consecutive fall of raiu of 12 inches w ill not raise the level 
of tho w'ator to a corresponding extent; a great portion, doubtless, finding 
its way into the river before getting into wells, especially altiir tho finst 
falls of rain, when the ground does not jiermit of such free*|)ercolation. It, 

cannot, ther(!tore, be said tliat tlio amount of subsoil 
tiw*rivrr».'* water at Allahabad is materially afiected by the I’ivers 

which hound it on either side; nor will it ho safe to 
judge of the extent of moistui’e present in the subsoil by the registration 

of the well water alone; the rainfall must also he 
taken into account, as tho latter at Allahabad fqipears 
to influence the condition of the soil more than the 
permanent subsoil water. 

The soil here is of a sandy, clayey nature, intemixed with layoiTs of kunkur. 
In the hot weather extensive fissures arc to bn observed evorjnvhoro in the 

Rorou. nature Of the .ou. extending to ^eat depths, and exceedingly 

permeable to water. On subsefpient examination, it 
was found, when dried in the sun, to bo solid to the exteut of oiio-half, the 
other half being interstices filled with air. 


Condition of soil chiefly 
affeoted by the rninfall. 


In order to have a more precise knowledge of the extent of the porosity 
of the soil upon w'hich the various barracks have been built, and which are 
said to vary in the degree of their liability to cholera, altliough in other res¬ 
pects apparently as like one another as it is possible for buildings to he, and 

tho sojourners therein subject to precisely the same 
influences as regards food, clothing, and water, it was 
thought that perhaps some clue couIU be obtained by 
ascertaining the extent to which the soil beneath the buildings was permeable 
to the air below. General Travers, v. c,, immediately permitted samples of 
this soil to be obtained, which on my return to Calcutta were subjected to 
the following treatmentA little of it was reduced to moderately fine powder 
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in a mortar and placed in the sun until thoroughly dry. In the meanwhile, 
two bv/rettea were fixed on to a stand, the lower portion or point of one Ixiing 

connected to that of the other by means of a jneee ()f 
**** India-rubber tubing supplied wnth a clip, so iis to be 
able at will to interrupt the connection between the two 
tulies. A given quantity of soil (100 cubic centimeters) was carefully ]»laco(l 
in one burette, and a similar amount of water in the other. Tlic latter was 
allowed to flow into the former, which, a.s it ascended in the tube containing 
the soil, was seen to drive out the air existing in the intei-sfii^es, the amount 
of air displaced corresponding to the amount of w’ater ivliich (nitered. Wlnm 
the water came up to the upper edge of the soil in tlio tube, the coniK'e.tioii 
betw'oeri the tubes was interrupted, and the amount of water used read otf. 

As a few of the particulars of these observations may l)o useful for coui- 
• parison when more exact data shall have been obtained 

itenuitof experimentii. relative liability of the barracks in question to 

cholera, I append them in a tabulated form:— 


li)uU at a dopilj of 4 foot fWmi 


rcrmnniraustc huIiiI litu 


in 1(NI piirtn 
by iiiPaKim^ 


lOniJi. water ri'quiriiig 
•ttlH'UniN of the Hlllllf 

bolttliou. 


01ydi*HfInlt* LiitoB. No. 8, ftoiitli oiid 
„ „ „ S, niirtli „ 

„ .. K 3, BDUtll „ 

„ .. 3,nortti „ 


1 Clbaihain IjiiioH, No. 8 

I Artillcrv Liiii'H, Nil. 2 

] 

I WiilliHstoM Limw 
j Ni'w Ountoimii'iit BarnuA, No. 3 

I 

L'lliiil... 



5 ilmMiiK 
4 (111. 


5 (liwms 


fi do. 


6 do. 


Six of the specimens were subjected to chemical ('xammation with the 
view of ascertaining Avhothor tin; soil near the barracks, 
cbemioia eotiuninotion of jjj, tlircc! foct fi'oin the sui'Iapc, Contained an 

»»>«»“«• unusual amoimt of organic matt(;r or not. One ounce 

of soil was taken and allowed to stand for twtdvo hours in pure water, shaking 
it a few times during this interval; it ivas then filtered, and tlio chvar solution 
examined in the manner usually adopfixl for the examination ol water. 

The results were pretty much the same in all cas<5s ; except in those where 
the soil had been a “ made” one, the amount of limo-salts varied, but I was 
surprised to find that the soluble organic matter, as estimated by a standard 
‘ ^ solution of permanganate of potash, did not much exceed 

Amoimt of orgBuio matter amount pi’csout in the Ordinary drinking water ol 

ill thoeoiiwaenotexoeeeiTe. estimated by tlio samc solution. (The 

exaet relative amount of organic matter present may be ascertainefl by reference 
1,0 the foregoing table). l>om those observations, thorctore, I infer that m the 

"round beneath and al>out the barracks at Allahabad,^ 
inferenoe. oautonmcnts, the amount of 

oxidi'iaMo matter was not in excess, nt a companitiyely sliort ((istani* from 
Z See, at tlio time wUon cholera visited that stohon; consoquontly tho 
roidr^oould not have heeu owing to putrofying matter m the sod of fto 
(^tonments, unless such matter had heeu washed mte tlie wells hy the rain. 
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European troops stationed tliero. To liave produoed this, the ainount of surface 
pollution present before the rains set in must, I should imagine, have been 
very extensive indeed. 

It was also thought desirable tliat a few samples of the earth should ho 
taken and moistened with water in order to ascertain 
whether any special form of life, animal or vegetable, 
would make its appearance. I select two examples. A 
small portion of dry-earth from the new cantonment w'as placed in a test tube, 
to which a little water was added, snflieicsnt to cover it. During the first and 
stjcond days no j)articular forms M life were ohscivved, hut on the third and 

suecec'ding days scvco'al minute infusoria had become 
itiftwlrra Ip^ttre'd rovivcd, aiul presented exceedingly active movements 

A similar portion ol' soil from the Clydesdale Lines was treated in the 
same way. 

In it also no particular objects were manifest for the first two or three 
days, but towards the end of a \v(M^k, in addition to the objects delineated in 
the last figure, bodies in the circular, still, and active condition—not in any way 

distinguisbablo from the aiiimalcuhr, already described 
In another sample tho opi- us Occurring ill choltTaic and other discharges—were 

inalculK) found in oiracua- ii~ii i* x i 

lions wore plentiful. scoii to hav(‘ dcvidopcd 111 great numhers, some treeiy 

moving in the fluid, and others imbedded in granular 
matter (Eig. xid). Nothiug further was ohst'rv'od in any of tbe samples, nor 
could I detect any evidence of the oxistenee of the ultimate elements of fungi. 

I also acf!ompanied tlic Sauil.!iry Commissioner to the “cholem-camps” 
^ , oeeupiod liv the TiSth Itegimenl., about fifty miles from 

Allaluibiul, on tlu* Jtibbulporo I'oad; and J)r. Chalmers, 
the D(‘puly Inspector General of ITospitals, very kindly undertook to show me 

nearly ev<‘ry part of the city and (fant-onmeiit. To Dr. 

" Ii-ving also I am indebted for similar helii. These 
excursions were undertaken more with the intention of 
getting a fair insight into the geography of the plact', than of ascertaining 
what, ilie exact sanitary arrangements were,—to report upon wliieli not being tbe 
object of my visit. (Careful notes, bowevor, have been taken of what was seen 
and heard eoneerning tlie outbreak of tbe epidemic, but their numitiou would 
unnecessarily prolong this report and answer no good purpose. I hope, how¬ 
ever, on a future occasion to turn what 1 then learnt to account. 

C-UVNPOUE. 

On the Avay to Lucknow, a few days Avorc spent at CaAviipore. Com]iarcd 
to Allahabad, the trotips in this station bad suffered 
awnporu. Httlc. Di’. Jiiydcu statos that the admissions 

AA'oiv 27 and the deaths 17*. 


Visited the cholera-camps, 


liXfLAXATIO.V or Pl,ATK XXH. 

rio». K 0 ((. 

ObjoctK obm'rVDil in mnni' moiHk'ned soil from Allababnil on tlic tbiril mnt suoori'illns days ... xo.-xci. 

Various staff<‘s ol' Alomix /aiui |irinriiHilly ; obsrrvcil in soil ut a di'Jitli of four fwt. from 

tbe iminodinto vir.inil.y of till’ni'wly ornrtrd barrarks ... ... xr. 1-8 

Miuuto Z(S)S|)orcs, l.ii;,'i'llnT with .'tniiindunho in t.bo “still" and nntivo nonditioii, proidsoly simi¬ 
lar to those dosrrilxnl as boinjf prosent in alvino ilisrbarji'os. Drvidojs'd in moistened soil 
obtained from tbe lloorin^ of the Clydesdale Uurraeks at a depth ol four feut. xei. 

Develo]H'd in moistened soil from liuvknuw ... ... ... ... xuu.-ui. 

in two positions ... ... ... ... ... ... „ l-SS 

Jinglena’or ^Manite... ... ... ■ ... ... ... ... „ 

Amphileplus ... ... ... ... ... ... ... „ 5 

Two Monerg an' shown in the not of o,reel>intJ aoioss tbe field. One is seen to onrve ils 
I’s<‘udo|ioda around tbo eirealar cells present, tbu eneysted uonditiou of some aninuil- 
oule. A ciliated infusorium may also Iw ul>served iu the figure... ... ... xdii. 

Developed in moistened soil from Fyzabad ... . . ... ... ... seiv. 

Zoosporoids ... ... ... ... ... ... , ... „ 1-3 

Monas tmm ... ... ... ... ... ... ... „ 3 

Paranierium (?) ... ... ... ... ... ... „ 4 

Coleps hirfun ... ... ... ... ... 6 

Developed in nioisti'iiod soil from Meerut . . . • ... ... xcv.-xevi. 

■rifffO’ ... . ... ... ... ... ... ... xcv. 1-2 

/oM undcrpniig segfmentation ... ... ... ... „ 3-7 



* FIGS. XC I. OEVEtOPED IN MOISTENED SOIL FNON ALtAHABAO 

. .... XCII III........— LUCKNOW 

_XCIV....... ... FVZABAO 

,,XCV, _ ___ _ MEERUT 
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Oeneral nature of tbe eoil. 


Wells, ond their relation to 
the river. 


The soil at Oawnpore is very like what it is at Alla¬ 
habad, but contains less kunkur. 

Near the artillery barrack there was more clay than 
elsewhere, but, as a rule, the ground is very permeable to water. 

Many of the wells are very much nearer the surface, water being found at live 
or ton feet, instead of litty or sixty as at Allahabad. 
Nevertheless, some of the wells examiiuid were thirty 
feet below the surface. Such a variation I did not 
observe at Allahabad. The ground slopes towards the Gauge's: I could not 
ascertain whether the rise or fall in the river alTccted the level of the water in 
the station; but Dr. litich states that when the river rises, it swamps a large 
portion of the country along its banks. 

Tho oholera-camp of the 14th Regiment was pitched at Jlhowporo. The 
' choioro-oomp grouud about this camp Avas more sandy even than at 

Oawnpore, and more permeable to water and air. The 
relative degrees of permeability of this soil and of the soil near the barracks 
occupied by artillery, cavalry, and infantry regiments are given bdow:— 


S<iU Ht a dnptli of 4 feel rivini 


• ( Chulpra>i*tuni), liiiowpt^ro . . 

j ■ „ RpsiUeney 

^ Linos occupied Itv J fltli 11 ussars 
v| It H Koyol Arlillcry 

I. t. t, ]4Ui Ii4*gi»)ont 


I Anuiunl «if ulr ' 
: eiMifuilted ill loo 
^ ftjirirt In tiieflHUIV 
of Koil, J 


4H‘« 

•tiltl 

RIO 

fiD'O 


Pcmoitigoiiuh* soluiiot) 
n*ijniieii |o gi\e a jn r- 
iMiiiienl lint lo u soln- 

tioli of loiS. Soil, |Ooy.<« 
wHier n'liiiinng i oe 
cents of the Hiiritt'Sulu- 
Ihiii. 


ti deeent-i 
4 
4 
4 

4 .. 


Concerning the .‘unoiint of orgatiit; matter iji the soil, tbe same remarks 
oririmic nrntta will apjily to tlus as wci’c madc relative to the soil 

at Allahabad. The soil from the camp at Rhowporo 
contained more than any of the others. 


LUCKNOW. 

The European troops at this stiition suffered very st'vcrely from elmlem, 
nearly a hundred deaths having taken place during tho 
tue*tro°opii.month of August, the men who had newly arrived from 

England, or had only lately heoii brought down from tho 
hills, contributing most largely to swc'll tliis niiniljer. 

Whilst visiting the various parts of this city, one could but note the ex¬ 
tent to Avhich it is intersi'eted hy ravines or unUafui, a 
ravine”'”*^ totor»ooted by conciijitiou of whi(di iiiay 1)0 obtained hy observing 

tlie shaded portion of the aeeompanying little map, as 
Avcll as of the swampy nature of tho suirounding country. Some of these 
ravines are very deep and contained filth, others contained water which flowed 
into the, Goomtee. 

Much vuliu'ible information was obtained from Dr. Suilierland, the 
Sanitary Commissioner for Oude, eonct;mirig.the course of the e[iidemie, wliieli 
ho had carefully noted on the spot; iiovcrtheless, no clue could be obtained 
as to the origin of the cause of this mortality, or tJie mode by whieli it spread. 
In some cases tbe disease seemed to be localized to a particular spot, but in 
others no indication of sueli localization could be traced. As an example of 
the former, the following will aptly serve:— 

A man was seized with cholera in a barrack on the. ground floor, and 
raiiidiv succumbed. Tlie bed and bedding was removed 
looouisatioii another replaced, which was occupied that night 
by auotlicr man, who was apjiarently perfectly well; 
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he nten sickened and died the same night I Another: a case occurred in 

the jail of a man who for a long time previously 
Aaiatieoawintheiea kttown to have been in communication with 

a single person from outside. His food and drink were precisely similar to 
the food and drink of the other prisoners. Ho was suddenly seized with 
cholera, and death resulted in a very short time, but the disease did not spread 
in the jail. 

What was the nature of the ground above which these persons lived ? No 
difference could bo detected jbetween those and other places in this respect. 
The upper two or three feet consisted of rubbish, which had been used for 
“filling up;” then came a layer of sandy soil from two to three feet deep, 

which was quite moist, below which was a thin stratum 
Nature of osoi. yellowish clay not sufficiently impermeable so as to 

be capable of holding water for any length of time, the permanent water-level 
being about thirty feet from the surface. This is attained by digging through 
some twenty feet of a white sandy soil. Speaking in general terms, this 

d(58cription will apply to the whole of the soil upon 
oforiSomrttor*”^ wliich Lucknow stands. It contains considerably more 
clay than exists in the stations already described, and 
was subsequently ascertained to bo of a rather more impermeable nature. 

It contained, however, in most places more organic matter, and the 
specific gravity of its solution was higher. 
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Explanation op Plate XXlll. 

Various Jilage* of Mmeu lent 
Eugltma (t) 

Deveiopod in inuinteiiod Hoil from PcHlmwur 
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Several specimens of soil were examined microscopically, Imt nothing 
could be detected in the moistened soil for the first two 
uicroioopioai esKuunation. throc days, presenting unmistakable evidence ol‘ 

vitality. Infusorial animalcules of many- kinds gradually aiipeared, but 1 
could not state that any marked differences existed in the various specimens 
observed. A figure of those which revived in some soil, from No. 2 married 
quarters of the 6th lancers, will serve to illustrate what these were (Fig. xeii). 

In one sample, however, some very interesting low forms of life appearid, 
about which Mr. Huxley and Hiiokel have lately written so much. The test 
tube in which this particular sample (from a depth of six feet in No, 2 barrack, 
occupied by Royal Artillery) was seen was fortunately a very thin one, and 
permitted the use of a high power when placed on the stagi^ of the microscope. 
.The bodies observed consisted of minute masses of translucent, colourless jelly, 

without nucleus or contractile vesicle; in short, not the 
A low form of lifo, oorro«- slightest cvUlcnce of structure existed. Their movc- 
ponding to the do- y^^re vcrv slow, slowcr than ordinary amiclia*, 

soribodby Haokol. j » ,• i •n • 

and being translucent, it was only by careful illumina¬ 
tion that they could be watched. Two of them are sketched at Figure xeiii, 
in the act of protruding long jirocesscs of their substance among some animal 
culm which have become eiicystcd on tlio walls of the tube. This moving sub¬ 
stance presents precisely f,hc same microscojiical appearances as the hyaline, 
glary niatt<‘r surrounding the encysted bodies. The little colony depicted of 
the "latter was watched for several weeks, but no cliangcs took place, conse¬ 
quently the nature of the encysted bodies could not be made out. It is very 
iVinarkable that, such bodies retain their vitality so long, as they must have 
been imbedded in this dry soil for several years. 


I'YZ.VTBAIX 


There were a few cases of cholera in this station also, but fortunately 
, . «. only two deaths occurred among the European soldiers. 

Pyuftbad. The cantonment is situated on slightly elevated 

ground on the banks of the (logra, but no jiart of it is swamjx'd by this 

river, nor is it believed that the rise and fall of the 
nver afteets the condition oi the wells. 


wells. 


The soil is sandy evciywhere, except near the bed of the river, where 
there arc more traces of clay. Here and there a layer of kunkur is inter¬ 
posed between the upper more clayey layer and the lower one, 

A few samples of the soil were preserved for subsc- 
Examination of the soil. ,jvicnt examination, the result of which may lie seen 

in the table below. 

On being microscopically examined, nothing which could possibly he 
construed as having the most remote, couoection with cholera could he si.-en. 
No spores of fungi could bo identified, and the infusoria which became revived 
in the course of a few days were of the ordinary kind (Fig. xciv). 


i Sgil nt R Ucptlk of 4 feel from 

Anuiinit of i»i> 
eotitttincd In 
100 partH by 
maaauTo. 

f 

. ’'crmunganutiitHilution re¬ 
quired to tfWc u |H«rtriu- 
1 iiciit lint to 1(tz, miil, 
j loozR. water roqmrinir 

1 4 dt'ucma of Mutie moIu- 
1 tiuu. 

1 . 

r! No. 13 Barrack (llth Regiment! ... .• •.. ! 

Kyzabad. Vi No. 17 Ikirraek (llth Regiment) ... .. • 1 

0 Hospital (lllh Regiment) 

50- 

r>(f 

i 6;i:i 

L__ 

6 decerns 


. Ail RA. 

'ibis station escaped with one death from cholera among the Euro- 
. 1 — »>,.« nean troops, but the native population in the jail 

Nfttivon ftffiBOtod more thim *1 

Europeans at Agra this y»ar. as wcU as XU the bazaars Suffered oonsiueiaoJy. 
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Dr. Christison very kindly showed me over the whole station, so that, 
in spite of the shortness of the visit, a fair idea was 
Filthy .tate of ruvuie.. obtained of its physical c-eography. As at Lucknow, 

ravines intersect it in every direction, and for the most part contained filth. 
In connection witli this subject, there is a popular belief amongst the more 
intelligent native community that, when the river Jumna flows on the city- 
side of a sand embankment which has formed in its bed, cholera docs not 

prevail at Agra, as the river carries all the filth away, 
Imt when it flows on the otf side, the disease is more 
liable to make its appearance. There may or there 
raa^ not be something in this; there is, however, a 
serious objection to the river flowing on the city side 
on account of its tendency to undermine the fortress. 


Popular belief eonoorning 
the inhuenoo of a oand-banlc 
In the bod of the Jumna op¬ 
posite the fort. 


The wells are very deep, fifty to sixty feet, and the water braftkish, but whe¬ 
ther the depth of the wells is governed by the amount 
of water in the river, I was unable to astiertain. This 
information, however, will shortly bo obtained in con¬ 
nection with the rcgi.stration of the water-level established here as elsewhere. 


MORAR. 


Mortality at Morar and 
Owalior Port. 


When this station and the adjoining fortress of Gwalior were visited, nearly 
a hundred deaths from cholera bad occurred among the European troojis, althougli 

it was formerly considered one of the plsw^os exempted 
from cjiidemics of cholera. They had sufl’ered severely 
in April, and still more so in August, sunstroke having 
been exceedingly prevalent among the native population as well as cholera. 
Every effort was made to got all the information po.ssiblo concerning the 
epidemic, more especially relating to those points which seemtid to bear upon 
the question as to whether or not the origin and spread of the disease had any 
connection with the ground upon which the jieople stood. 

The cantonment is situate on a low-lying ]>lain, surrounded by numoi*ous 
hills on three sides, with the river Morar on the other, 
toiler.”" cantonment ^he baiTucks are situatcd below the level of the 

river, so that the drains have to be taken in another 
diri'ction. Other barracks, such as the ones allotted to the Artillery, arc 
about seventeen feet above the level of the Morar. 

An embankment has been erected across the bed of the river, so as to 
provide the station with a sheet of “ ornamental water,” about a quarter of a 

mile at its widest part, and increasing the depth of 
'*■ the river for about two miles above the dam. It is 

not improbable that Dr. Pettenkofer, had ho been here, w'ould have made 
minute inquirie.s as to the extent of moisture supplied to the neighbouring 
subsoil by this artificial lake. 

The wells are from twenty to forty feet deep; the variation is said 
Depth and variation oi to bc about fivc. The wator 18 Considered to bo good. 

Dr. Whit well has examined it very lately, and Las 
kindly favoured me with the particulars of the analysis of an average sample; 

in this there is not a large amount of organic 
matter, and no excess of deleterious salts. There ai’o 
two kinds of soil at Morar, the red and black soil; 
both contain persalts of iron, with lime and magnesia, 
but no nilrates nor ni/rUes, as one would have expected to find, had the 
ground been tainted to any great extent by the ordure of other days; nor 
was tlie amount of oxidisable matter, as ascertained by the Jiormanganate of 
potash solution, by any means excessive, indicating that the barracks and 
tJicir surroundings had not recently been subjected to contamination. 


Quality of water. 


Black and red aoil 



SWALigR FORTRESS AND MORAR 
• i ratTiH IF snnm aiuiu's lui. 
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The “ black soil” was not universally distributed over the surface. !Many 
yards of excavations were examined in which not a trace 
not regularly diitributodi of Soil cxistcd; in others, again, a stratum 

of it was se^en extending for long distances^ at one end the layer might be ton 
feet, or more, in thickness, gradually diminishing until it was finally lost in the 
red; below these, a gritty sandy layer exists in which water is found. Tlu> 
foundation of several blocks of buildings, which were about being erected, were 
seen to present this uneven distribution of black and red soil, (Hniseqm'iitly the 

floorings of such buildings will vary in the extent to 
hanoe B barrftok moy »tMd tlicv arc nei’meahlc to gasos, &e., from below; 

because the porosity ot the red eai'th is coiisKhmibly 
greater than that of the blat^k. If I’ettenkofcr’s theory he true, a building 
placed on this black clayey soil ought to be in a better sanitaiy condition than 
those built on tlio red—other things being equal. Tlic relative porosity and 
amount of organic matter may he ascertained by reference to the table at thl^ 
end of this paragraph. The samples enumerated arc only a few of tlie ones 
examined, General Vaughan having most kindly procured speciimnis from 
every ])oi‘tion of the cantonment. 

The cholcra-camp wjis four or five miles out of the station, lU'ar the; 

summit of two or three little rocky hills, the hospital 
choiera-cBmps. apparently having a little hill for it self. 

The Fortress of GtooUor is about six miles to the west of the cantonment ot 
Morar. It stands on a rock whos(‘ summit is about 
FortroBBof ovrniior. IcTigtli uiul aljoiit ^ inilc across ill its widest ])art, 

and from 300 to 4-00 feet high, tlie ascent to which is v(*ry steej). lnirriens(5 
lissiires may be observed in tin? rock whilst ascending the steep towards the gfite 
at the entrance of the fort, these being for the most part filled with earth. 
On entering the fortress, nothing is seen but huge blocks of buildings standing 
on a baiTen rock strewn with a few half-withered ti’ccs, or rather shrubs. The 

surface of the rock is iiatiirallv very iineiven, stone form- 
A bBrron- flBBurod rock ^ ibumhltion of on(i Clld Of U huildillg, whilst frc- 

qiH'iitly “made” soil, to the depth of twenty or thirty fe('t, fonns the foundation 
of the other. The rocik it.s(!lf is a sandstone; s])lits to any extent, and very easily 
M’orked when wet, hut (sxiiessivcly hard when diy. It is porous to the extent 

of one-third of its hulk, eonsecpiently able to retain a 
great amount of any sinvage that may he thrown upon it, 

Tlu* heal on this rock is very great; it is miieh complained of, especially 
as it continues during nearly the whole! night, hccanse! 
by the time that it begins to cool, (he rays of the sun 
are directed towards it again. 

The sampl(!s of soil obtained consisted (mtirely of ruhhisTi; th(!re does not 
seem to he an inch in th<! place undisturbed by man 
NoorigfnBiBoii. Until llic l.’aie ro(!k is attained. 


oJ' ftandstono. 


Ternkterature. 


Table showing relafire porosifg and otgauit; matter in the soil. 




No. 4 Barrack, gcunpM by R. A.... 

. 

N<k U Karra<ik, occupied by ]b3rU ... 

Nu. 2 Barrack. dilta 

No. 4 Barrack, ooenpied by R. A. (Yellow oluy) 


{lilaek.) 


No. 2 Barrack, oocnplefl by K. A.... 

IMtto ditto 

i No. 0 Barrack, occnpicd hy Md. <Nv., R. A. 
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MEEEUT. 

Cholera visited this station in September and the bef?inning of October, 
having been preceded by a heavy fall of rain. Nineteen 
pMoa<ieTbj*Tft^ ** cases occurred, with fourteen deaths, among the Euro¬ 

pean soldiers, whilst about a hundred cases occurred 
among the natives of the bazaar. The cantonment is situated on a large plain, 
with scarcely any fall, consequently not admitting of good natural drainage. 
There is a deep ravine separating the European and the Native lines, on either 
side of which for a short distance good clay is found; otherwise it is rather 
, „ sandy everywhere, quicksand being frequently met with 

in digging the foundation of a building. 

The wells are not very deep, water being generally attained at about 
10 to 12 feet from the surface, the extreme variation in which is, aceord- 
ing to Dr. Borkoley, about five feet. Rain mpidly affects the level of the 
M-ater in the wells, the amount of rise of the latter being almost equal 
to the fall of the former. This is the reverse of what occurs at Allahabad, 
where a groat portiou of the rainfall cit.l«!r drains to the river or is evaporated 

before reaiiliing the permanent water-level. This inti- 
Intimate oonneotion be- male Connection between the wells and the suvfact; 
the weiia. at Meerut IS of gi-eat sanitary importance. Setang 

the ease with which any sewage may gt't into the 
wells, and as t.he condition of the ground does not permit of free natural 
drainage, it is self-evident that the greatest attention should be paid to remedy¬ 
ing this defect by artificial moans. 

In the more minute examination of this soil, subsequently undertaken, no 
evidence existed of tho ground in the vicinity of tins 
barracks b(?ing in a jiolluted condition, and on the wliole 
soli. was ratlier less jxu'ous than the soils already alluded to, 

with the exception of the black soil at Morar. 
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This soil was examined microscopically in the same manner as the others 
werc, with somewhat similar results. During the first few days its solution 


Microsoopioal examination 
of noil. 


days 

eontaiuod no infusoria, at least not in motion, but subse¬ 
quently they mode their appearance in great numbers. 
These in one sainph*, namely, in tlie soil from between 
Nos. 1 and 2 blocks, occupied by the Ith Hussars, cousist(*.d almost entirely of 
various ])hases in the existciuje of monos lens (Figs, xcv & xevi). These 
alter their form very mpidly, frequeutly protruding an amoeba-liko 
vesichi, as seen at Nos. 1 to 5, Figure xcv, which represents one atiimalenh; 
assuming different forms. There are also great numbers of very minute 
amoebae f6) which seem to be au earlier stage of this animalcule, and when it 
gets ohlor it becomes elongated (7-y), sometimes acquiring two filaments. 


Exrr.ANATios of Plate XXIV. 

Various forms assamed by a siniflo Mouer in tho uonrao of two minutes. The Taoualeo are not 
permanent, nor do they appear rhythmically. The coloured gfranules are drawn into its 
substance during tho rotraotion of tho pseudupuds. The engulphed granulos flow in the 
direction of the projectod part ... ... ... ... eii.-vi. 

Two MoHers which have become spherical and still (under a lower magnifying power) ... evii. 








fW!5'..CIi, CW . tlEVELOPEO »H MOISTEHEO SOIL rson PESHAWAR 
.i. _ v.. VARIOUS FORMS ASSUMED BY ONE iH TWO MINUTES 

fib. evil.. .. FOREOOINO BECOME SPHERICAL i STILL 






Part II; 


FOTTXD IN CllOLEllA IJVACUAl’rONS, ETC. 


177 


Tlicy nro frequently scon to multiply by division, as scon in Figure xcvi, wliero 
Ko. 3 runs through the stages delineated at 4 to 7 in the (;oms(‘ of five 
minutes, the two at 7 becoming as perfect in all points as the original one. 
The green bodies in tlio figures, which roiled’about titc field, an? ulyd-'. 

PESHAWtril. 

The Sanitary Commissioner having subsequently visited r(?shawiir (wlun-e 
over 350 cases of cholera were reported as having 
o OBJ e« iwur. occurred during the month of September among th<? 

European troops alone), favoured mo with two samples of soil, one sample 
I'rom a depth of three feet, and the other from a depth of six. 

It was in hard lumps, of low specific gravity, owing to its spongy nature, 
spcm,y nature of .on. exceedingly like a piece of pumice stone, and when 

ayiplied to the bps, so troely could air ho made? to pass 
through, that a feather placed on one end of a table could be. readily lilown to 
the otlier. 

Its solution was slightly alkaline, and contained 
rather more organic matter than the average, as may be 
seen fi’oin the subjoined table:— 


It. relative poroalty and 
organic contents. 


Soil fi-oni a dfi'lli of 


of uif In Eh) jMirtw by 
nu'iiMurr. 


I IVrinangniirt.' reqnlrcij to give ti )>rr* 

mntu'til tint to ii Nolnlioii of line. hoII. Iuoah. 
Hiiter requiring I ileeeiiiM of Mniiie boliilioii. 


If 

n 


Vrvi. 


.Vr 


Mi ilfi'ons 


It was subjected to a prolongi'd microscopic (ixamination. During the 
first three days a number of nioleeiiles de.velopiid in 
11K? Ttuid containing the three feet sou; th(?n an aliiin- 
danee of auimaleules like the ones alluded to In eonn«?ction with the Meerut 
soil (Fig. xcvii, 2-3). At Nos. 5, 0, and 7 various forms are depicted, 
assumed by one in two minutes, which was also occasionally seen to je.rk 

suddenly in the same manner as 2 and 3. I'he reddish body nt 1 is a 

sjiorc, probably h<?longing to the Demalkti family—a very common fungus. 

Tiic test tube eontaining the other sample of soil from a depth of six 

pupi. „ in having been left undisturbed for a week, was, 

on (?xamination, found to contain several exumiiles 
of slimy bodies of a lower organization than the ammha, there b<*ing no 
eoiitraetile vesicle, although generally one or more vacuoles wi're seen (c). 
Niiarly all of them contain molecular matter, \vhii?li flows towards the jiortioii 
of suhslanee in the act of being projected. Figures eii to (?vi illustrate 
the various forms assumed by one of ihcsi' in the course of twenty minul,(?s. 
'.riu?y w’(?re not seen to divide, nor did the protruded jiroeesses become 
amalgamated when they crossed each othei'. A great nuinhi'r of vibrioncs 

developed in this solution, move so than I had olxserved 
in any of the other s|)ceimens of soil examined, and 
w'cre veiy active. These are figured at ei, amongst 
which one of the just described moners is seen wdth extended processes, 
w’hieli wt?re ol).served to wander througliout the fluid somi'tliing like the 
“ horns” of a snail. To these processes monads and small vihrioiios adhered, 
, , which were drawn into the substance of the inuner as 

• the processes were retracted. 'J hree days aftonvards, 
all the monern had l)C£?ome sphiirical and ]>erfoctly still (evii). 

The ot her animalcules which made their appearanee w'(?ro those commonly 
met with, and r(5qniro no special dcscripliuu. Th(*y are figured at xcviii 
and .vei.v, where the names are also given. 


VibrJono. nnuRualljr pre¬ 
valent. 
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Having already alluded to the chief points in connection with these 
MmiiTk*. experiments, whilst describing the various places visited, 
«mo n Mm«r % .j, Considered necessary to refer to them again. 

The observations concerning the physical geography of the stations are 
of a more superficial nature than I could have desired, but the time at my 
dis|>osal was very limited, and ooiroct information on such matters could 
not bo obtained without ptirsonal inspection. It will, indeed, be evident 
that the experiments referred to in the whole of this report are of an 
elementary nature. This is, in jairt, owing to the short period which has 
elapsed since they were commenoed, partly also to my having been tempted, 
by the desire for results, to keep too many irons in tlio fire. I trust, 
however, that what has been done will prove to be a foundation whereupon 
better things may be buUt. 


In conclusion, I respectfully tender my most sincere thanks to 
Hr. Muir, c. b.. Inspector General of Hospitals, British Troops, for the 
assistance which he has so gladly rendered on every possible occasion to 
further this inquiry, and for the personal interest he has taken in the details 
thereof; also to Hr. Cuningham, the Sanitary Commissioner with the Govern¬ 
ment of India, for similar aid, not less cheerfully given. 
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HISTORY OF EPIDEMIC (HIOLERA IN THE BENGAL PRESIDENCY IN 3BCG-68. 

BY 

JAMES L. BRYDEN, M.T)., SunaKON, REN«Aii Army, 


milHTB.'Al OFFU'BIJ ATTAl’lIRD TO TBK SAIflTARY COMMlSBlONKft WITH THE OOVKBNMEJiT OV 




CONTEiNTS. 


INTUODUCTIOX. 


OircuTnfitHii(t>s fonilin" (o introduce olwcnrity int4) the prcvioiis rc)Mirt 
Facilities Hllbrded for the study of the eiiidcmic cholera of 18«l» 
Arraii^emeiit of the report fur 1809 ... 


PART I. 


RECAPITri.ATtON or THK tKADlNG FACTS IN THE mofcKKA HISTOBT OF 1808 AXP CONNF.CTKI' a i lll 
THE KKNKWAI, OF I tlOLEHA IN THE SIMHNd OF 18(50, AND THE ANTICIPATIONS FOBMKO KEIJAMIUMI 
KPlUBMIf MOVEMENT IIKTWKEN JUNE ANI» SKPrEMBEIl. 

Western limit in the North-Weslern Provinces of the invadiiiK cholera of 18(58 ... 

Supplementary details n.‘^iding the Provimni of Oiide, and tho cxirroctioiis reijuired in thi! nia|) of 18(>8 
in relation t^o th(tsc details ... ... ... ... ... ... ... 

Western and northern limit of the huuiulitii; lint* of the inviulini; eJnilera of 18(58 in the (Vntral Provinces 
Line limiting in the East tho trattt of the Centrid Provinces invaded in 18(58 
Extension from the nortli-caat ints> the lionihny Presidency of the invading c.bnlera of 18(58 ... 

GeiH^raphienl artuiigemunt of the deaths from cholera rcHislered in the J5en);at and llomliay Presidencies 
in 18(58 

Mciteorology in relation to which the movement from north-east to south-west oeeurred 
Termination of the epideniie Joiirnev commeneed in April 18(58 
Otfslnsit into the Northern Epideniie Route ill Decemher 18(58 

Tho relation of the cholera of the invaded triud of 18(58 to the niiinvadcd tract, the western division of 
• the epidemic an‘,a 

Invasion froiii the sumo endemic source from south-west to north-east towards the Assam frontier 
Revitalisation of the iiivadiujf cholera of 18(58 in llie spriiiff of 18(5!t... 

SiiHiifioance of the (ifeograiihy of (lie revitalised cholera of the spring <if 18(19 

First movement fnini out of tho area covered in 18(58. Tlio is'enpatioii of the tract lyinij south 
of the ilunina 

Anticipations grounded on tho (»coKraphy of the cholera of the spriii)'of 18(5U after I lie first movcnicnt 
ol' the year had iHf.iirrcd 

Letter from the Sanitary Comiiiissiuner in anticipation of tho inovonient of cholera over Northern India 
with the iiioiisoou of 18(19 

Oeoi'i-aphic.al (Sisition of the cholera of the ejiidemic as r(w<;nise(l at the time when this Ictt^'r was written 
JdeiiHiraudiim which lu.'Oiimuunusl the iSniiitarv Commissioner's ietU*r of IHtJi •lime 

Report on tho progress of cholera up to the middle of Aujfnst, called for alVr the monsoon nuthreaks 
of the year hail Is-^'un to appear 
Interval hetwcon the spring; and monsoon ehniera noted .. 

Anticipations rei^ardiii)' the clioler.a of the year from (he middle of Aujtusl. onwards 
Anticipations formed from the historv of tiie elmlera of the year up to the first week of Se)ilcmlM'r 
Anticipations rcrpmiiui; the persistence of cholera in the Pcsliawnr valley, and the movements reipiired 
to esca|a-the liKialisud eliolcraic intiucnce ... ... ■■■ . . 

Anticipations ivgardinj' tlie cupahilities of the stations of (he extreme north of India for localiKin;' an 
ejiidemic eholeru... ... ... ... ... 

Tho ajipearanee of cholera in tho Pcsliawnr valley buiii); without a parallel in rceent epidemic history, its 
(Hvurrenee was not anticipated 

Ex|>lunation of the phenomenon, and (he luiticipations formed as soon as tln> fact of .the aiipearaiice of 
eliolera on the fiimticr was reported ... ... ■ _ ... _ 

Movonienl. of cholera in the first week of St'ptemlHir, and later in the year in countries beyond (he, limits 
of llludostan 

Many ditlicnlties lie in the way in trying to estimate the position of an epidemic cholera and tie* 
oceiinvnces likely to tiillow. Some of these are insiipcrahle 
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PART IT. 

Tiik iiistoUV anii oknkkai. asi’kits of hi’iue.mic riioi,i:Kv i.s’ IS(59. 

Areas of exemption in 18(59 ... ... ••• 

Exempted area of tho North-Western Provinees coiitinmsl into the Puiijali 
Intrusion into the exempted tract from the south reaeliiiiH as far as the Meerut District 
Etawuh, a |Hirt.ioii of the exemptod area 

Definition of the ('xempted tiwt in the North-Western Pnivinces and Puiijnh 
Kignifieance of tho exemption of these tracts, and of tlic offshoot whieh ivaclusl the Meerut District 
Exempted tract in Nortlmrn India, tho districts lyinj; immisliately beyond the usual limits ot nionsoon 
inlliicnces ... ... ... _ ... 

Cholera deaths reRistered amniii; the Rcneral ]HipuIation of (ho ReiiRid Presidency in 18(59 ... 

General coimeclion of tho cholera of 18(59 wherever met with, and tho links joining on this cholera with 
that of the emleiJiic, basin ... ... ... 

Ocenpatiun by invasion of the districts lyitiR south of the .liimna. Movement ol Ihc last wis>k ol May... 
General occupation of the Northern Epidemic Highway ... 
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INTJIODIJCTIOX. 

IIlTHGRit), ill trying io explain tlin ojiuleniic ri-Ialiniis of llio rliolora of any year J In- 
difficulty has foiistautly prescnl«l itself, that I Inive lifon coni|M.>lksl to inalvc u.sc of an 
Him-eoffniaod nonuniiiluturc, aiul to assume as fact what others liave lu'eii iiiiahle to appns'iale 
except IIS theory which has still to he siihstaiitiatsal. I have heeii eoinjielled to speak of the aH:e 
of the existiiijf epidemic, of its distrihutioii in space, of thedatesof appcarain-eordormaiiey and 
of d(*cadeiiee in relation to ffeoffra])hicul site, of the movements of ililierent waves oft he epidcniic, 
aiidof the phenomena aecomiiaiiy ill" advance; and while doini; so, I have felt that 1 was itskinu 
for erwleiiee wliert* at every step 1 was liahle to he called on for explanation of jihi'iioinena 
whose sifsiiiHcaiice I laid interpreted inaoeordaiieewitha. theory not yet, aceejihsl. In order that 
the geiieralisatioiiK which 1 held provisioiially inifflit he clearly umlerslood, and tliat the fact.- 
U[*on which tlK'se were based nii^'ht stand recorded, I tried in reviewin'’’the ejiideinie liistorv 
of to throw the narrative in all its hearin;^s into such a slnuK* that, a standard'd' 

reference mifsht. not he wantiii}j when the history of e)ndeinie cholera, in future years was hein^t 
written. In advaiiein<s a syste.m enihodyiii}' not one luit tweiily iinrei-o^rnised or half-appre¬ 
ciated theories, it in-ed not he a matter for wonder that I should have failed in some 
inshinees fully to elucidate the ackiiowled'fed ohscurities which surround the suhjeet. In other 
instances, however, when I may Init iiiiperfeetly have illustrated niy |iroposil.ion, the fault 
lias heeii my own, in takiiij' lor jfranted without addueiiio’ Uk* jiroof wliieli iniffhl ri'.adily have 
heen lortlieomiiif', soiuethin;; less apparent to the reader t'laii to myself accustomed in my own 
mind to jmrsue an ar;surneiit lor which all the data are ]>resenl.. Nor tiiiisI it he lort'ottcn 
that J have distinctly referred my f'eiieralisations tri the test of futim' exjierienee. 1 have heen 
contentetl to ]iroduee many f'cneralisations as siif^yestions, and 1 have not, asked that these 
be received unless they shall have stood the tests indicated. J'Vir no proposition is of the 
value <d‘ a law unless the data upon which it is based are true for all time to come, and can 
he reeofyniyed as true by any one wlio has earerully studied the hisUirv of the past from whieli 
the deduction has been drawn. ^lany su"';;estions 1 have offereil for niy own study as well 
as for that of others; for the study is Ion;;, and those who would airiise me of haviii"' on 
insu(lieient;;rounds tried to divert the study of eholeia as an e|)ideniie to a wroii;; direction, will 
have reason for their (dijeetions, if I eaiiiiot show, or if those who trustin'; to my facts have 
undertaken to study this epidemic history in a definite diivelion fail to perceive, the parallelism 
of reeurrin;; phenomena ami the fixed jdaec in a system of the events which occur year l>y year. 

1 propose, therefore, to write the epidemic history (d‘ lS(i9 in vflation to the pro- 
positions laid down in sludyiii;; the history of the ehoiera of lSlI(*-liS. I shall show the 
facts of JStih as parallels, and trace them in relation to the theories of revitalisati'ni ami 
decay, and id' pro;;ression and limitation in space already defined ; and the oiithresk <d eom- 
muuilies I shall also study, following out the eoiielusions of the seeinui section of my ])revi«ius 
report. The data of 1809 will, in short, alford the first opportunity i'or testing'the stability 
of the theories founded on experience ending with 1808. 

1 have said, that even in eases where oecurreneos may he forming (liemselves into true 
parallels, want of appreeiution maj' he the eau.se of our overlooking the siguifieaiiee of events, and 
that upon a retrosjiect their true place and iiieaiiiiig heeome aiiparent, and we have then no 
dilfieulty in reinstating them in their ]iosition in epidemic history. Sometimr'.s our anticipa¬ 
tions ill regard to coming events will he iihsoliit'dy realised. At oilier times what might have 
been exhibited in siihslanee is shown in shadow only. But the true student will not on this 
account allow tho phenomenon to escape his notice or to jiass uiiroeorded, and tlmse who have 
most earnestU’ w'atched the phenomena iHieiiiring in tlie course of the advaiiee ot eholeni 
know best bow t,o rate even trifling indications at their true value. Aloiith by month, the 
registration of deaths throughout the Central Provinces and Tl])p<‘r india :a heeoming more 
complete and ueeuvate, and the student of epidemic hishiry will in the future enjoy iulvaiitages 
in his pursuit wdiich have up to a very recent date heen denied. We have, hitherto, heen oom- 
|Milled to fall back upon recorded statements in jdaee of statistical data in estimating the i>ro- 
valence of epidemic cholera among the po])ulation of any province, and true iis are the indica¬ 
tions ufl'orded by the ty])es whieli we study in particular, the ahsenee of an aggregate ol 
figures has always been felt to be u serious drawback. Those who do not know how true 
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arc tlip indipatituis aflordcd by typos of a coinimuuty as ivjfardK idiolora cannot Itc cxjieeted to 
foci the snnie coidideneo in »lcdu(!tionH from tlie Htatislies of these types ns observers who 
employ them knowin<j them to be accurate indices. No one in following out the history of 
an epidemic cnu iffiioix? the advantafft' of inibrmation derived from all sources. And speakinp; 
from experience I know that the wider tlie data, the more |)orfect will l>o the harmonies. It 
is not true, as some would allege, that the statistician theorist* best from irnptn'fetft or inaeeu- 
rale data. j\ rifrorous sy.stem ol' statistical research uni! meet its ivwaitl in forming tin* 
S'l-omid-wovk of true theory. Aecnmuhil.ed exjterienee sustained by a statistical record affords the 
liesf yuarantee for the diminution of error and for the advani-ementof wliat is soientificallv true. 

'I'ln‘ report, whicdi follows is to a very yreat extent a commentary on various ])ni)crs 
«;oinninMieaU*d to (lovernment dnriny the ]>royrcss of the epidemic of ]8(it(. These documents 
beiny given in original, an o])]»ortnnity is afforded for jiidyiny how fur the anticipations 
formed w'cre borne out. by the <'our8e of events. I sludl try to make clear the train of thought 
whieli led to the various suggestions ofl'eivd ; and wlu'tlier the anticipations may have failctl, or 
whelluT my apjirwiation of tin* siynitieanee of <lifferent. occurrences during the year has liecn 
made aft(‘r, and not during the time the evimts were in progress of manifestation, the lessons 
taught will he none the less worthy of study, witli tlie view of fixing eaeli in its proper 
])laee the inaniteslutioiis of the jiust year. 

Although mv rejiort on the cholera of I Stifi-fiS was in the bands of the printer in 
I'Vbruarv IStJP, vurioiis eau.ses delayed its piiblieulion, and 1 was able to a certain extent to 
add to the (irst swd.ion the results (d'my study of the eliolera of |8(5S as elucidated by the 
revitalisation and jirogress of the same cholera, in the spring of LStiit; and in the last ]>aru- 
graiili, written and iirinted before the monsoon manifestation of the cholera of 1809,1 was aide 
to predict tlmt iidvanee on Northern India and heyoiul lliiidostau was imminent. In my 
report and in the re])ort of the Sanitary Commissioner for IStiK, the area covered by the 
eliolera wliieli 1 traced epidemic within the endemic jirovinee, and invading to the west and 
south-west in April iStJS, is most distinctly mai'ped. and its geographical limitation, and its 
intensity in relaiioii to the jiopulation of the districts invuded are clearly deliiied. The bekn- 
vimir <d' tliis ehol(>ra after its revitalisation in IStiK is the .subject of the jiro.sent report. AVe 
are called on to study its relation to the jirovineiiil a.reas covered in ISOS us regards ajipearauee, 
eulminati in ami decay, the plienomena. atts^mling the breaking through of tins limmduries 
shown upon our niaj) of 1808, the geography of this iiiv.adiiig cholera, and the, record of its 
doriiKiuey or death in the last inonths of ISOK. 1 trust that the greater facilities alfovded 
to me ill the eolleetion of statistical (aids may enable me to write tlie history of ISfi!) with 
|•learm•ss ami precision, so as in some measure to lessen the difTieulties w'hieh those who have 
iiadertakeii to study the siilijeet have felt iu using ni 3 ’ first rejiort as their guide, from the 
intricacy of the arguments and from tlie extent of the data which T was iif ueeessity obliged 
lo iiieorporatii in recoviliiig the results of a jiriinarv study. Hud the study of the phenoinemi 
of cholera iu India been free from ditlieiillies, w'e sliould not now after an experience of fifty 
year.s bavi' Ixam compelled lo bring forward jirojiositioiis a.s fniidumeiital in opiMisition to those 
of secondary import, alleged, notwithstanding many and insuperable objections, to be iu 
thoin.selves snilieieiit to eonstitnie a system, nor sbonid we now l>e trying to elaborate 
a system foiimleil upon tnitlis wdiieh all cx])erience shall show to be fundamental. 
3 have not asked t.liiit my statement of tacts and my interpretation of their signitieanee 
shall he aceeiited from what 1 have already written. I have otTered to test, by the 
oeeurrenee.s of every day what I have ^imposed for aeeeptanee, and it has been my wish 
to atf.ird to every .observer the means of judging of these fuels for himself, and not of 
them us they stand interpreted by my sympatliies or ftreeoneeived ideas. 1 do not hesitate 
to recognise that to one who is not thoroughly interested in the study of eholem my 
lute rejiort presents many intricacies; but, those who have most carefully perused it 
have been enabled to grasp the plan of the w'ork as far a-s it indicate.s the method in which a 
natural system may be Iniilt up, and having done so have had satisfaction in going hack to 
review the facts in relation to the position which they' are miule to ooenpy iu-the system. Those 
can know little of the iiurmoiiics of epidemiology' and of the rigid laws which govern these 
harmonies, who woiihl ueense me of sitting down with this vast eolleetion of facts before me 
and ambitiously distorting each inbi n ]ilaee in a sy'stem, wbieh as a system has no real 
existemie. Hiilerent observei's will interpret the same facts dilTert-ntly. The uneducated man 
has no diflieulty in satisfying himself that the iee groovings on a boulder are the work of 
the stoiie-inasoii. In seienoc there is a reoognisablc limit to diversity' of interpretation, 
and he whose education is the more eomidete can go further in advance than the man who 
Inis no inlinnite knowledge of the siihjeet of which he professes to treat.* 

It has almost, been demanded that the result of a study'of the cholera of India should 
-bow one inimediutely remedialde eoiiilition to be ilie e,auBe of the outbreak ; and the hope 
lias bi'cn that Avbeti this exciting cause is remov'xl, cholera shall no -longer show ilself. 
tVheii 1 have maintained that the epidemic is an inevitable evil, and the outbreak altbongh 
capable ol being mitigated, also inevitable, it Inw been asserted that such dootrines obstruct 
tlie progress of sanitjition as a seienoe. 1 have nothing lo add to what I said in the ]n’ovions 

* “So iiiimy of Dr Brydoii's f*i-U on- siwei-ptililo of cxplttimtions (liflV-ti-iit fri’ni tliase ussigliisl by him, that 
w.-tni-^lil iK'fiipy nn entire Lmcvt »nii fuil toexliiiiiRt liuMii.'’ -/.oncef, Mriiuri/ aUM. 187t>. 
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report, namely, tlmt Kaiiitary Bcicneo attaiiiH j»crfection only wlieii Imsed on seicntiiic Iriitli. 
Tim constantly rc[H‘a1ed assertioiis of individuals that t)»c iido]ition of some one measure su<r- 
pested by their particular theories wnil at once put an end to the inanifestation of cpidemie 
cholera in our cantonments receive no sanction from.the history of cholera in IStitK 


The proposition—that the pfeography of tho cholera of any year is definite and ean he 
mapped, I have held to ho (iindamentally true. If it be true that the area covered is a 
natural area, and that the limitation of the cliolttra of any year is defined hy the (Hiuses wliieli 
I have fironpwl ns natural, it follows, that vvifhout the clear i'eco<?nition of the {feof'raphy 
of the cholera of anj' year as suhordinato to the causes which have d(!t.<*rniined this <»eogrnpli,t, 
the local observer is not in a jaisition satisf'uctm’ily to ^•I'neralisc as to the extent to whicli 
secondary causes may have affected the niauifcsfations of eholeru within the area exhibited 
in relation to the includwl population. So loiiry as the d(K-trine of the distrilnitien of tlii' 
«;holera of tho year hy natural affcncics is lyjwrted, so surely will there he found substituted 
for it, not one, but all of t.hos<' jjropositions which were taken tojfetlier and admitted for tlu' 
sake of argument to be true to the fnllcst e.xtcnt, J have maintained tti Iw* totally inadetpial:,- 
to explain the phenomena of cholera as an epidemic, and to la; as the basis of a complete 
sysk-m, praclieully useless. We find the local observer driven to lay liold of tlm theories 
assuming; tho contaffiousness of cholera, tho cornmnnicahility of cholera, fho poisonons nature 
of the emanations of cholera palienfs, and tho poisonino' from this source of the wafer-8iip)>ly ; 
and even after having; admitted all, still forced to allow that his theory of importation is 
inconipIel.«^ unless the concession he also intuh*, that a Itoily of men anionii; whom cholera btis 
not appearetl and shall not ap])ear, may prove the ageney by wliieh a provinee is inl'eetetl. 

Tin* cholera of which I now propo.se to write the hisioiy, is that of an epidernie in its 
swiond year alter leiiving;. its endemic home. The r-hojera of ]S(!S 1 have deserilx'd as .-i 
cholera invading' from within the endcniie provinee in the early months of the year, and its 
geography as manifested ui) to the end of ISOS is delineated not obscurely in the map 
attaelied to the Cholera Jlejiort for ISOO-fiS, I bad tiie opjKirtunit.y, while the report was 
passing tbrongli the ju'ess, of watehini; in its nn'ilalisation the clmlera dormant within the 
area so mapped out, and from the spring inanifi'stations of 1S09, the eonehi'ion, that the value 
in epidemic hislorv of the cholera, of ISOS had been eoviwtl.y ajijireeialed, and that within 
the oireninseribed area of the previous year tins materials ibr a far-spiea<ling epidemic were 
pent up, could not bo avoided. 

Never hitherto has it fallen to ns in India, to stnily on a basis of faet.s such as luis been 
nlfordod in 1H0H and ISO!) the cholera, of any cpi<lemi<'. 'i’bc anticipations regarding the chief 
events of the year wore put on ri'cord in June ISO!), and the (loverument of India, alive to tin- 
vital importance of the enquiry, urged i.he employment of all machinery lliat. might tend to 
elicit the truth regarding what was uhont to ha)>]ien. 'I'he ell'orts of the provincial Sanitary 
Commissioners to ensun* an accurate registration of the statistical facts among the gcmei'al 
population were in ISO!) attended with most satisfaetorv re.^ults, and tlie death-tables of the 
year riejrict with precision what ai't.nally occurred over Central and Northern India. The 
reports of districts coincide with the I'iuds as reeoi-ded in th<! registration tables, and tlu! 
tables and reports for the armies and jail poi)ulation repeat what is true for ju'ovinees 
anil districts. 'J’liis Inst fact has been true in all )iiist epidemics, as is luoved hy a sluily of the 
tyj>es in relation to the general reports from districts; lint,, hccimse the actual statistical data 
eonld not he yirodiiecd for the population generally, a handle was alfurded to some, who,knowing 
nothing of the trntlisof epidemic history, did not hesitate to make tho mifonniled as.sertion, that 
the teaching of the tyyic was opposed to I he facts as exhihited among the |K>[»ulation as a body. 

Tlie elabornte care bestowed liy Pr. 'I'mvnsend in the investigation of the cholera of bis 
province of 1898, as recorded in liis published rcjiort on tho cholera of the year in the Central 
Provinces, yiliiees us in a position to afllrin as a fact that the geography of t he cholera of ISiiS, 
as well as the intensity of the epidemic over the different jiortimis of the area covered, was 
actually as it was represented to be in the report of last year. If, was upon the tract under 
(he jnrisdietion of the Sanitary Commissioner for the Central Provinces tiiat, the invading 
cholera of 1868 chiefly fell. The district mortuary regisliirs show also that the cholera area 
of 1868 included the valle.v of tho Canges, and was definetl hy a curved line stretching from 
the Oude Terai to Malwa, or even further to the west. 

It was the occupation of the tract which I have termed the southern epidemic highway 
which raised njqnehensions for Western and Northern India. Knowing the extreme 
unwillingness of cludera to cross tho Doah, I anticipated no lianger of .invasion in Uohileund, 
Meerut, or the Pnnjah, until the tract south of tho .fiiinna exempted in the invasion of 1867 
was once more re-oeenpied; and when, in the sjn ingof 1869, cholera settled over t his t ract, then 
we knew that the Journey of the epidemic of 1868-69 on the northern epidemic highway was 
hegun. I'ho history of the advance on the two highways fulls to he considereil in l.his report. 
I shtdl have to truce the two linilw of the cpidemie, extending the northern into Rnssia, tho 
southern into Easteni Africa. Those two extensions are what, in my previous reports, I have 
called “limbs,” in trying to show how the epidemics of the yiast fift.y years have invaded 
beyond the limits of Hindoslun. After the occupation of the southern highway iu 1868 and 
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the revitalisation of ch<ilera over Central India in the spring, I suggested the probability 
of the invasion of Eastern Afriea at the end of ISfi'J or in the early months ol 1870 by the 
cholera epidemic over the Central Provinces, now nine months ago; and while I write. 
Eastern Africa is being ravaged by cholera, first announced by Dr. Kirk, of Zanziliar, 
in a despatch dated 24th November. The history of the journey on the northern highway 
ending in the cholera of KIctf, I shall not here anticipate. The Sanitary Commissioner for 
Burmah has been employed in studying the extension of this same epidemic eastward, from the 
eastern margin of tlie endemic basin j for his province, and also Assam up to the north- 
<>u8tcrn frontier, have been stricken by this same epidemic of 1868-69. 


In the pages which follow, I shall, first, briefly recapitulate the leading facts in the history of 
the cholera of 1K68 and of the spring of 1869, and place in connexion with this history the 
anticipations furnished to Government relating to the probable movements of this cholera in 
T^pjier India in the months succeeding ,• next, I shall try to frame into a narrative the cholera 

history of 1869, and show the extent to which the antiidpaiions formed were realised; and, 

filially, I shall notice the aspects of the cholera of the year as disidnyed in relation to com muni ties. 

ABHANOENfKNT OF THE KEPOUT. 

Parti. —Becapitnlation of the leading finds in the idiolcra history of 1808 and con¬ 
nected with the renewal of cholera in the spring of 1809, and the anticipations formed 
regarding epidemic movement between June and September. 

Part 77.—Tile history and general asjiects of the epidemic cholera of 1809. 

Part in. —The aspects of the cholera of 1809 as shown on the aflbction of communities. 


Wortprn liinil in the Nortli-WiMitom 
Vv«vinc«» of tlic invwUu^ vtiolera of 
IMiS. 


PABT I. 

llECAPiTPLATION OF THE LEADINO PACTS IN THE CIIOI.ERA HISTORy OF IHfiH ANIl CONNECTlfti 
WITH THE RENEW'Ali OF CHOLERA IN THE Kl’IUXO OF JBfiSI. AND THE ANTICIPATIONS 
FUltMEl) UEOARDIXU EPIDEMIC MOVEMENT BETWEEN JUNE AND SEITEMHKU. 

The map of 1868 was drawn uj) from tlie experience of the types of the jiopuliition, and 
from the registered dtjatlis of the general population as shown in tahhw at pages 14N, 149, 
and IfiS of the Cholera Report of last year. The registration of Oiule was not available 
when this map was constructed, but since then I have received details for this jmivince from 
September 1808 and a general estimate of the cholera deaths for the previous months of the year. 
Taking the registration of the North-Western Provinces alone, the line hounding the 

epidemic cholera of 1808 on the west was clear and well 
defined. Out of a total of 1(5,192 cholera deaths in these 
provinces, 10,777 occurred in Allnluihad and the districts 
lying to the east and north, and the remaining 2,415 were 
distributed over the whole area lying west of Allahahiul. So sharply was this line defined 
that the district immediately to the west of Allahabad gave hut 88 deaths, and Ciiwnpore, 
115 mill's to the west, 67 deaths j and passing further to the south and west, the vast tract 
comprising the districts of Etawnh, Jaloun, Iliimt'erpore, Banda, .Thaiisi, and Lullutpore, with 
a pojmhitioii estitiiatcd at 2,882,949, gave hut 0(5 cholera deaths over the whole. 

It was towards the foot of the Uiinalayns that the cholera of 18(58 appeared in its 

greatest strengtli. The districts of Goruckpore and Bustee 
regristered 4,559 cholera deaths, and it is in connection with 
the cholera of this tract that it is now necessary to rafer to 
the cholera deaths registcreil in Oude in 1808. It is the 
tract in the north of Oude that shows the continuation of 
the epulomic from the east. The districts of Southern Oude suflcred as little as Futtelniore, 
Cawnporc, and l'\itk‘hghur, the adjoining districts of the North-Western Provinces:— 
Statement ehowing the epidemic connections of the Cholera of Onde of 1868. 

Cmolkha Deaths of the General Population, 1868. 


Supplc!iiii*niiiry dotafU rtif^rtling; tlio 
pruviiKT ol‘ Oude, mid the correetioiis 
miiiiml in the limp of 1868 m rula- 
tiou to tbeao details. 


AUahuhad fttiU IHnIrletn to thv KorlU. 


Allaliatmd 

... 622 

.1 imnporo ... ' 

... l.llU 

Aaiiiialxir 

... 1,(W-1 

(luruckpoio and Bosiee 

... AiiSU 


NoTtheni and EiMtpni Oude. 


SnItaii])oi-c 

... 88:l 

Evrabiwl 

... 941 

(lUTidali 

... 774 

Sfetapore 

... H(51 

Uaraich 

... 860 

Klicrvc 

... 40 


8out)i«ni Oiido. 

Pcrtalighur 

... 108 

Itoe Bandlly 

... 168 

Oonaii 

... 119 

Lnulcnow 

... 256 

Oity ... 

... 160 

Nawabgungo ■ ... 

Hiirdm 

... 110 
... 199 


This cholera we now know from the events of 1809 to have been an invading cholera. 
The westward extension in the north of Oude is likely to bo of imjiortance in shapiug out the 
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"cography of future epiJemicB j and therefore it is right that the map of 18fiS should ho 
<jorreoted in os far us it does not show this extension. 

And this is to bo observed. If the line of western extension in the north bo jdacod 
further west, and if the results of the registration of the Central l’rovin<^ be at the same 
time carefully mapped, the eastern area covered by the invading cholera of 1SG8 will appear very 
little different from the ai-eas mapped out in the corresiwiiding years of invasion, namely, 1855, 
1859, and 18C3. 

The curved lino which on the map indicates the limit of the invmling cholera of 18GS in 
Westarn and northorn limit of the the west, skirts the exempted tract south of the Jumna above 
boniiding tine of the invading oholem referred to. Intensity of manifestation in this western 
of 3808 in the Central Pn>viucc». limiting line Ceased at Saugor, and even at this |s>int the 

cholera which prevailed up to the end of 1868 was important rather as a proof of invasion and 
as a forerunner of a cholera alwut to ap|>ear in 1869, than in its etfects upon the po]>ulutiun, for in 
the Saugor and Dumoh Districts only 290 deaths from cholera were registered throughout 
1868. Jt was in the monsoon season of 1868 that these districts were invaded, and it was not 
until late in December (20th) that attention was culled to the occurrence of the first case 
in the Bhopal Stote, a few miles to the south and west of Saugor, which proved the foreniuuer 
of a great cholera developed in the spring of 1869. Clearly deiined as was tlu? margin of this 
line stretching from Allahabad to Saugor, it is of extreme interest in tlu! history of this epidemic 
to note the fact that our indices marked cholera in single sporadic eases over an enormous area 
in the very week of 1868 in wliich the first European soldier w'as struck down in Saugor. In 
Chanda the first notice of choleni was on the 15th August, in Ellichpore on the 18tli, and at 
Malliganm in Khundeish on the same day. At Morar a single fatal ease isteurred in 
the same week in whieii the case occurred at Satigor; on the 2l)th a ease oecurred at IMeerut, 
and a few days before (IIth) a ease was re|»orted from Agra, To the jwssihle signifieanee of 
this cholera I have alluded at page 152, and the sequel in ]86t> seems to show tJuit the sugges¬ 
tion then offered represented what actually did occur, lu many, perhaps in nearly all clistrifds 
<>6 the Central Provinces, eases of cholera had oeeiirred before this date, iii counexioji with 
the spring invasion from the east. It is most remarkable tliat after tlie soiitli-west inousooii 
had set in, no progress was made by this eastern cholera excej)t aj)])arcntly in the one week 
indicated. Even up to the end of 1868, Hosliungahiid, Baitool, and Nimar had ivgistered hut 
.‘It fatal cases, while the tract of the Central Provinces invaded in the spring afforded during 
the same [Mjriod 7,200 cholera deatlis. Nor is it to he supposed that tlie tracts exempted were 
those least lialJe to cholera. There are not in India areas more liable to the ravages of eliolera 
than Nimar and the Chnttoesghur Division of tlie Central Provinces, aiul both wore ravaged 
throughout their extent by tlie revitaliseil cholera of ISttO. 


If the line of liie w'est was definite, not less clearly defined was the line cutting off the 


l.ine Umiting on tlic crkI the tract of 
llte Central Proviiicoa iuvmlptl in tSSS. 


groat cholera of Jubhulpore, Mimdlu, and Seonec from the 
exempted tract of 1868 lying inimediut<;ly to the east,—the 
Wei's! cholera tract in India. Eight eliolera deutlis is the 


sum of the registration of the Cliutteesghur Division for 1868, whieii in 1S69 att'orded 


26,000 deaths out of its sparse population. As cholera prevailed along the noi'tliein margin 
of the mapped area of 1868, and hatl no power to enter the tract south of the Jntiiiia, wliieh 
in 1868 affordefl 36 cholera deaths and in 1809 eleven thousand (10,975), so on the southern 


and south-eastern margin, the efforts of this great cholera, sitting in all its strength from 


April to Dccemlier, and with every opportunity afforded to it except the presence of what was 
actually essential to its progress in this one given direction, were harmless lor evil. A 
year later, 11th May 1869, the season came round in which tlie essential was afforded, and 
the sessile cholera made its leap into the unoccuiiied and eoiigeiiial area. 


llcosoiiing from the fact of the arrival of a cholera recogiiiswl as invading, with tlie set- 
Extcnsloi! frrmi the .i<.rth-eai.t into ting ill of the iiortli-ciist monsoon, on 15th October at 
the ItMinlmy Preaiileucy of tho invad- Boiubiiy, utid Oil 15tli November at Hyderabad ill the Madras 
tug ilmluro of 1808. Presidency,! felt justified, altlmugh ignorant of tlie results 

of the registration of the included area, in covering with yellow the whole eouiitry lying 
to the south-west of the Central Frovinees of the Bengal Presideney. The registration for 
the districts of this tract as given in the report of the Saiiilary Commissioner for Bombay for 1S6S 
hears out this uiitiei])atioii in a wonderful nmiincr, and wlieii tucked on to that for the adjoin¬ 
ing districts of tho Central Provinces, the eontiiiuity of the geograjiliy of the cholera of the two 
Presideneies is jierfeetly demonstrated, and tlie history of llic invasion i.s capable of lieiiig read. 

The Sanitary Commissioner lor Bombay writes,— 

“ Ahmednnggur apiHiars to have been tlie district primarily visited and most severely 
ravaged by the disease, which extmidcd into, and caused large mortality iu, tlie contiguous 
Khuudeisli District northward, and the Poona, Sholapoor, Satlani, Kulludgliee and Bclgaum 
Districts southwaiy. August, September, October and November were the months iu wiiieli 
the disease was most rife. 


An eflbrt was made to track the disease in its cjiiilomio ci'urse from its entrance into tlie 
Ahmednnggnr Colleetorate j hut the cireumstanet's of sporadic fatal cases of cholera eon- 
stanlly ocrairriiig in the Ahmednuggnr and other districts, and the imiibssihility of obtaining 
trustworthy information, rendered the attempt totally futile.” 
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Qeo^phical arrnngcinont of tlio 
<U‘at]i!i from cliolem ruir'utcrt^d in llie 
Rental and Itomimy ProBuieucies. 


The cholera deaths of 1868 seem to ino to arrange 
themselves naturally os is shown iu the table which follows> 


Cholera Deaths Degislered among the General Population of the Bengal and Bombay 

Presidencies in 1868. 


I 


lusninTS. 

I 


EASTKKfir THutmictk ok tuk 
N. W. t*xoviiiciii». 

(ihiixeepuro 

Ik'nitrTH 

Mlnutpore 

Azimghur 

.iounpi^L* 

Oonicbtiorc and Bu«t(w . . 

AUnhsItad 

Knttohporo 

Cwnimre ' 

fr’uttenKhur 


Orarsicn or Ouos.* 


f^uttanpon* 

F.vxabud 

liondah 

Hectapora 

Kamii'b 

Khoret;... 

INirtat>i(hur 

Kot* littrtdily 

floiiao .. 

Luokiinw 


Nawahiranpro 

iiurdul... 


DrafucTK or tub CuxtuAL 
PsovijicKa. 


Ibu'pAre 

IteliUpimt 

Sumbulpore 


dnldtulpora 

Hronea... 

Mundia 

Nursingriioro 

Jhiinoh... 

Bausor... 

Chindwura 

itail(N»l 

HoHhuuirB>.Mid 

Niioar .. 


Dhundarn 

N«uffM>ro 

ilaloirbat 

Wurdah 

Chanda 


SoCTUBMIf DCBTaXCTB Or 

ItOHBAT PasaioBifCY. 

Ahmednu^gur 
Poona .., 

HhoUpore 
Battara.,. ... 

Kulladirheo 
Jtcl^rnum ... 

Dharwar ... 


Wbntmm Pjamota. 

Khandelah *.« 

llombay City ... 

T&nna ... 

Hurat ... 

Alimedahad 
Broach... .m 


Bcxsdb* 

Ruirachoc ColWeiorate 
Other JMatrlctiit of ^inde 


I 

1 

I 

•2 

8 


3 


M 


7W»,877 

l.n{vui:i 

1,»MA.H72 

l.Oin.487 

HHO.TMfl 


».t0,08.1 
l.4£i7.t OR 
j.irtr.Rin 
R20.28I 
7U-«7 
7a7.7»2 
iMO.ofi:) 
rH2,M74 
774.040 
KR7.4RR 
872,180 
H7ri..^7tt 
020,077 


RMfl.no 

R20,R41 

2flH,80A 


AIR.lOfI 
481 .^IM> 
817,201 
2J0.3Mi 
BHO.fiM 
40n.fl.'1fl 
2flO.Un 
2r»MMr> 
427.0An 
]fl«,flH2 


nofl.4flo 

RRH.llO 

173.121 

J7«.22H 

414,060 


OOn.RHfl 

fl23.0«l 

A62.02R 

073.431 

fl»1,12R 

7N0.21RH 


l,n24.1Afl 
N1H,6A2 
8fl4.A8l 
402,HK4 
83iJ.7R2 
1H1.M9S 


1,006,766 




CKotaat nxATii. 

nKorsTBttan 

IV XACa MOKTtf. 
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1 

8 

X 

*2 

■S' 
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a 

*1 

1 

1 

1 

1 
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1 

Rl 

ftS 

128 

Iflfl 

14ft 

8M8 

24ft 

876 

327 

211 

07 

Ofl 

3.216 

lU'OS 

80 

80 

1«IH 

171 

22H 

441 

140 

76 

70 

38 

86 

1ft 

1,438 

IHNIO 

27 

17 

eol 

H42 

676 

4Tt 

ixa 

10 

20 

4 

16 

8 

2.200 

21-72 

4N 

«7j 

28 

ftft 

IHM 

102 

SAH 

246 


210 

40 

70 

1,654 

11’21 

ft 

7 

4t 

160 

106 

JU 

120 

83f{ 

77 

86 

6 

2 

1,104 

10-87 

I7ft 

2H 

Sft 

SN» 

602 

762 

1.16ft 

087 

810 

07 

20 

... 

4.660 

]8*2ft 

8^4 

7 

12 

66 

no 

66 

201 

&A 


0 

14 

Sfl 

022 

4-40 

40 

3 

4 

2 

0 

2<» 

4 

1 



1 

2 

8H 

1*28 


1 

n 

ft 

4 

0 

10 
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•fifl 

7 

11 

18 

6 

28 
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IS 
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H 

) 
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... 
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1 

1 





... 

... 

6 

V 'W 

7 

7 

1 

2 

140 

671 

1,620 

648 

41 

18 



2,062 

W7e 

2 

2 

ft 

4 

IftO 

414 

712 

801 

17 

ft 

ft 

1 

l.fKM 

3H‘Rft 


1 



0 

2(21 

667 

20il 

21 

4 



1,074 

40 43 

2 

... 

.. 



7S 

2ftO 

T7R 


2 

3 

... 

678 

1684 

8 

1 


3 

.1 

ft 

ft 

1 

1 

0 

... 

4 


1-81 


8 

1 


2 

3 

22 

6H 

12H 

83 

6 

,,, 

250 

ft28 



1 

1 



5 

46 

1 

... 

2 

1 

66 

2-11 

1 

3 


... 




14 

... 


... 

1 

10 

•76 


... 
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... 
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2 
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1 

... 

2 

... 
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* The Totrlctcra are Ineomploio for the firat half of 1B60, the monthly detail! are therefore omitted* 
t The winding op of the cholera of 1W7. 























* A tarsn |>roportlo« of the detthe rcirUicfod in thl« area are erroneously alUlbuted to chutera. Sou the remarks by lb© Civil Surireons 
uf the dlstrlcte reirariUng thu refrletmtlon of lH0i», )i, 207. 

In this table I have bronjyht tof»ethor the resuHa of the re<;istration of the Bombay 
Presidency and of Central and tJpjKjr India, maintaiiiing the pwf^raphical arranf'emont of tlu! 
diflei'ent districts which 1 consider to be the natural one; and this table illustrates what 1 have 
written above regjirding' the geographical relations of cholera in 18C8. 

And before going further we may enqtiirc what arc the meteorological conditions under 
MeteoroloKj in relation to wWeh the which an air-convevwl cholera. reeogniwKl even by thow vdvi 
niovenicnt ffom nurih-eitst to sooth* attribute the introduction to human agency, ns entering tne 
west occurred. invaded area of the Central Provinces from the north-east, 

makes its appearance and progress. 1 6nd that I have answered this question in notes at pages 
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154 Biul 155; and, judpring from the history of tlio meteorology attending this and other occa¬ 
sions on which epidemic cholera has crossed the continent, 1 have drawn the inference that the 
capability of epitleinic advance in the monsoon season from north-east to south-west, that is 
from Sconce, Miindla, and Juhbulpore towards Ahmednuggiir, is exactly proportionate to the 
extent to whul. meteorological influences having as their base the nortli-east talte the place ol 
those liaving the Bombay coast for their base. That, in short, ivprassion of Uie south-west 
moris<s)U will cause a cholera which wo tain recognise us epidemic in the north-east to descend 
towards the south and west to fill the vacancy left owing to the abstmee ol the influences 
from the south-west normal for the Heasr)n.* The line from north-east to south-west followed 
in ISfiS was an aerial line, as the geogniphy indicated in the table on the previous jiago clearly 
shows. The influences from the Hay of Bengal pressing stcatlily on the eastern flank ot the 
cholera ke)>l it entirely out of the Chutteesghur Division ; the monsoon blowing up the vallies 
of the Is’erbudda and Taptee jiressed on it from the we.st; and hence resultetl pwicisely the shape 
which we sec on the map, or even in looking at the liguri's in the table below and knowing 
nothing of the geognijihical relations involved :— 

Table illmlraling how Cholera mores from North-easi to South-west upon the Soulhetn 

Fdpuhmic, Highway. 

DkATHS of lUE QKNKUAT. PoVUlATJON, 18C8. 


Movement rcpre^wMlIiy liiHuencpB i DIutrH* In Iht* lino of opUloiiHc mnveiiiont t Movetiieiit reprcuMotHiv wexleni 

from the Ituy of lletiifKl. ! from iioTth-oii«t »«mth-wo«t. j fnini the Ilomlio.v I'oabl. 


IvtU'iiim* 

SuiM))ulj»OVf 


... 3 ! Jiiltlmlpou' ... ... 2J»521 lihoH ... ... I 

... 5 ' Miindla ... ... 107.t i Nimiir ... ... 13 

None ] Si-imci! ... ... 1B3S i lloslmnj'iibal ... ... 3 

! Sau<;nr ntiil Dmnoli ... 200 | Hailmil ... ... 1!) 

I Nursiiigpim' ... ... •'i73 ; 


I TiMinah ... » ... (JW> i 


The cholera invading in the spring and making the further advances above 

described, lay thus in the invaded tract at the close of the 
Term!.m|W of tfe. epidemic jouraey «i‘ ] 868. The dcvitalisation or dormancy of this 

cholet'a wan then due> and it took place aa 1 have shown at 
jiage 155, over the whole area of the Central Provinces invaded in the first nine months. But 
even in October the head (»f the cholera invading i.he Bombay Presidency retained vitality, 
owing probably to its meeting the moisture derived from the Indian Ocean ; and when the 
north-east monsoon set in, this cholera reached Poona and Bombay and showed itself also 
in the Nizam’s territories at Hydoraliad.t But even in the city of Bombay the mortality 
was trifling. The deaths of the city in the last four months of 1808 was as follows:—Septemlier 
1, October .80, November 60, and December 104. There is, 1 think, little doubt that this cholera 
was in a great measure repressed, and prevailed at a season when, had its journey ended else- 
Avhere, it would naturally have l«en dormant. Tin's seems to me to have lieen a cholera 
which had for the time revived from finding itself at sea level and in a region bearing some 
resemblance te its endemic habitat. WIhju I have spoken of a cholera reasserting vitality 
about the iOth February, it is with reference to a cholera of a region of certain physical 
attributes that I have spoken. When we arrive within about 200 miles from the western 
coast in the north of the Bombay Presidency, we expect t<* find (diolero reappearing at the 
same seasons as in the valley of the Ganges, while farther te the north the spring manifesta¬ 
tion propiT is repressed uji to the end ot' April or the first week of May. 

1 have suggested the possibility (j). 87) that a dormatit as well os a vitalised cholera may 

la) actually distributed, or iti other words, that choleraic 
oiir|lio.it inti>tJw'iioviiicritepiiloniic intliiciice mav geuerully pervade tt region of any extent and 

mauitest its jiresenec by eftects so trifling as to be recognisfid 
only when siiecially enquired after among the population, whose deaths are te be reckoned by 
units in place of by thousands, lieeause of the moving epidemic being distribiittsl at an abnormal 
season. I refer to this here that 1 may make mention of the cholera of our Pn-sidency of the 
last days of November and of December in 1868. I have mentioniHl the single case observed 
by the Civil Surgeon of Bhopal, and, at. ]iage 151,1 have &])oken of the possible meaning of a 
single case observed at Morar on the 27th Deeombor. These, and the case of the 26th Regi¬ 
ment of Native Infantry which was attaekeil while marching south of Goonah, led me te draw 
t he inference, that an ofiTshoot of cholera was directed along the northern epidemic route nt 
this time. This observation has been strengthened by' tbe investigation of Dr. Moore of 


* 111 oiimpctiuii, sec reiiinrks at page 228 of this report. 

f 1>r. Kftwanl Balfour, Deputy Inaiwctor Gonoral of the Hyitnrabiul Enrec, infonns me that he Uiatiiictly recogiuscd 
tills as all iumling cholera, ooiiiiug after the getting in of the north-unit monsoon. 
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Uio Rajpootnna Agency, who, guided by this remark, ibundUmt fiiolenv did nppenr at lids 
time in Iliypootana, near Boanr. And yet again, it is very imjiovtant in eoimet iion wit.li (lu- 
history of this cholera in Persia in 1809, to note that on 10th Dwomber the Medieiil Odu-er 
of the Persian embassy reports that “ several cases ot cholera arc rejiorted U) have taken plaec 
in Teheran during the last three weeks/' . 

This rapid sketch will suffice to show the geography ol the cholera of the new opidemie 
. vip to the end'of 1808, and the degree of virulence manifested 

over the diflcTcnt parts of the area omrpied. .' irtnally, 
tmot, the wtMtern divUion of tliu epi- Northern India was ail cxciiijitcd area in IbtiS; as, iiuli id, \\as 
dciuic urea. tjju (vholo of the natural truel. wliieli 1 have deseribed as the 

western division of the epidemic area, and also the pathway leinliiu; dircrtly int« it, which is the 
tract south of the Jumna. Two shadows had been thrown over this western epidemii; area—the 
one of the third week of August, the other of the last weeks of the year confined to the snntli and 
west of the epidemic highway. But it was the dark shadow lying across the e|»idemic‘tract lead¬ 
ing into Northern India that told of invasion to IVdlow in 1800, and it was in anticii.atioii of 
the consequences of this invasion that the following warnings were given tc) (»overtiment before 
the events occurred, or in explanation of the phenomena ol epid<*inie progress in l80'.(. 

Prom the imperfect information at my disposal regarding the eholi'ra of Lastern Bengal 

and Assam of 1S68, I was inclined to believe that an olf- 
Tnvnsinn from tho same endemic shoot from the same cnd<‘inie souvev which originated the 
senree irom 8<mth-wei.t to iKirtU-caiit „f < 1 ,^. CVntral Provinces had been iirojeeied from 

tuwarUs the ABHnm Frontier. . I.. 

south-east to north-west as far its tho Assam I'ronticr. Jii 
this conjcetiire T may have hei*n wrong, and there is neither record nor registration to 
help us over the diffiiadty. But if the forerunners of invasion were not thrown out in ]8(|S, 
invasion commenced at the earliest possible date in 1869, and cholera w'as epidemic in Lower 
Assam by the 20th Febriinry. 

In the last three months of 18CS, the general prevalence of cholera oyer Eastern Bengal 
im^iented something beyond the iminifeslation usual at this season ; for, from Akyali to 
Mymensing, cholera was universul at this time. Tliis furnished the liasc whence the great 
invading cholera of Assam departed towarijs tlic north-east. 

Tliroughout the report on tho cholera of 1868, the cholera existing was asserted to be a 

new chohi’a and an invading eholera, destined tobavoalil'e 
nuvitnliuBtioii of Itif iiiv«<liii({ cholera j,, Upper linliii beyond that of its present existence, 

of 18G8 m the spnaR nt J8l,i>. ^ j,,,, invasion. 

As rcgnnls tho invasion of the Cenl.ral Provinces, 1 wrote as follows (j). I-IT) : “We recall 
the invasion from the east of t.lie cholera ot 186.1, anil the gate by wliieh w'c traced^ it 
entering to beeome the great eliolera of the Central Provinces ot 180tand 180.'>. * * llie 
infectioTi of these same districts early in 1868, added to the indieations of the hurstiiig forth 
of cholera from within the endemic area, leads mo to believe that in the plienoinena we 
cannot but recognise the succession of a nerv iiiv'asinn to that of 18hd, and one not due to 
any'portion of the eliolera of 186t> and 1807.” The iiiviuling cholera ol 1868 of tho Central 
Provinces Ihrnished a register of 7,592 deaths ; in 1869, the year succeeding the invasion—the 
year of revitalisation—tho number ot cholera deaths registered was tt.5,897. Aery early in 
1869, it was evident that the cholera from the east had linished its joiiniey along the trad 
which I have culled the soutlieni epidemic highway. In Niinar and Ikoshungahad cholera 
existed even in January, and 61 deaths were rcjiortcd from these districts; and towards the 
end of Fehrnaiy cholera became revitalised in many districts of the Oentral Provinces. 

nie statement on page 155 carries up the narrative to 3rd April 1869; and the parallel 
passage relating to the ivappearanec of the cholera of 186.) in February and Maroh 18(» I over the 
same area will be found at page 120, in wliieh the state of the districts up to tlic 28th March 
1864 is reported upon. At the very earliest date at which it could rcajiiiear, cholera hmime 
ejrideniic in the extreme west of the Presidency; thus, at Sirdarjyire it was on the lOth March 
that tho epidemic commciioed. But a month carlii'r than this tho MiliLiry Authorities at 
Goonah reported eholera to be prevailing in various gangs of labourers in the vicinity a 
cholera derived probably from the invasion of Deeemher j for it is not. to be oviudooked tliut 
it was hero that the 20th Uegiment of Native Infantry got cholera on tho last days of 
November in 1868. This was the first iqipearaiice of a great cholera whicli covered Ceulral 
India Proper up to August. By the end of March cholera had begun to show itself in 
Gwalior. M^jor Thomson, writing regarding the drainage ol Morar, says ;—“ As^ sotm as 
rain fell, which it did towanls the end of March, the ground began tii steam, and the European 
troops were attacked with cholera.'’ In relation to this observation, it ii ot importance to 
reenll the single ease of cholera at Morar in the end of December, and thcantieijiatious founded 
iijsin the fact of its occurrence,—page 151. It was ulioiit the 12th April that cholera showed 
itself at Ajmero, and regarding the opinion which I offered as to the e}»idemie relations ot this 
eholera, Dr. Moore oliserves :— 

“If Dr. Bryden's theory is exirrect, the eholera of llaji>oolana in 1809 must have 
been a ‘revitalisation’ of a former epidemic. And hero 1 am boniul to mention a laet 
afipareiitly corroborative of his argument. At page 151 of his rci>ort, Cliupter Vll headed 
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" CharaoteriBtics of the year 1868 on the northern epidemic highway,” the following note 
appcara : “ The occurrence of cholera in Ajmere (in April 1889) might be considered by 
some only as caused by a northern extension of the cholera of Mslwa of November and 
December, but 1 attribute to it a signifioonce beyond this. 1 think it not improbable that 
an oifshoot of southern or south-eastern cholera was directed into this route in December 
1868, which is now becoming manifest.” And a reference to the map shows cholera owur- 
ring in the Hurr Pass in the month of November 1868, and this must 1)C regarded either 
as a remarkable coincidence, or otherwise as directly supporting Dr. Bryden’s opinions.” 


It is, I think, a point of vital importance in dealing with the history of the epidemic of 
Sig..mo»nco of the Boography of the keep clearly in view the ‘ko moveme^^^^^^ 


TOvitHliavd 
IWiS. 


cholera of the spring of 


of 1868 and the manifestations of the early months in the 
east, in the Central PiMvinces, and fur to the west in Malwa 
and llajpootana. Tliese teaoh us how cholera skirting round far to the south found its way 
by the circuitous route of the southern highway to the extremity in our Presidency of the 
northern epidemic highway, leaving all the eastern portion of the same northern highway 
unoccupied for a whole setison, from Ajmere eastwarrl to the parallel of Allahabial.. The 
occupation of the iiortborn highway by the eastern cholera at the normal season in 1869 is to 
he studied as regards all its pheiiomenu apart from this appearance of cholera at its western 
extremity. Tlic invading cholera must be found entering the exempted area south of the 
Jumna irora the east, and progressing along the northern highway until mingled inextricably 
with the cholera of November 1868, revitalised in March and April 1809. And intimate 
although the blending he, we shall, I think, he able by consulting the hi8h)ry of previous epidemics 
to show clearly that in dealing with both we are dealing witli two things tangibly distinct. 

The yellow pattdi of 1868 lay across the epidemic highway. The tra<;k of the cholera 
Kiratmovimu-ntfromoutof Uioftras of 1868 must of necessity be crossed by influences from the 
covon'il ill 1888 . Tlio orciipiition of Gangetic Provinces or from the Bay of Bengal seeking to 
tb« tnirt lying anuth nf the Jumim. reach the Western division of the epidemic area; and we 
lookeil anxiously forward to the occurrence of cholera within the area exempted in 1868, 
knowing that tlie sjiring cholera was due in these districts, and that about the 20th May move¬ 
ment, was to he drcwled, as in former epidemics, for an iudetinite distance along the highway. 

The Sanitary Goramissioner for the Norlh-Wesicrn Provinces was requested to forward 
intimation of the fact in the event of Jhansi, Lnllut,])ore, Humeerisrrc, Jnloun, or Banda 
being invaded from the oast in the spring. The event turned out ns below tabulated :— 

OccupalloH nf the Fiiutern portion of the Northern, Kpidemie Highway in the tipring of 1869. 


llKOlSTKlllSD ClIonKIlA DkATHS AMONG TIIK (jKNEllAt. POPULATION. 
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What followed in Northern India will he c.xplainod afterwards. Movement on the northern 
A..ti< ip.ai..n.Krom.dcdon the «<«>- highway did occur as anticipated and at the date of our 
griiphy of thi> i-huiom of thu spring of anticipation; and it became necessary for the Sanitary 
1889 «ftor thii movoineiit of tho Commissioner to give warning of what was threatened m 
yrar ii oorur . Nortlieru India when the limiting line on the west of tho 

yellow patch of 1868 was broken through. 

On 18th June, the Sanitary Commissioner addressed the Government of India in the 
following letter, i'rom which those parts only arc omitted which had reference to special sani¬ 
tary arrangements that might be required to meet the emei^enoy :—* 

“ The occurrence of cas^ of cholera which have been reported during the last few weeks 
Letter from the Sanitary Commig. the troops at the stations of Dinapore, Allahabad, 

giuiier in iiiiticijitttioii of the mnvoinent Scetapore, Fyxahod, Agra, Morar, Saugor, Jubhulpore, and 
of ehoiere over Northern India with Julluiidur shows that the area Under epidemic influence is of 
10 mongoon <■ 8b9. extent, and leads to the most serious apprehensions that 

the disease may become more prevalent later in the season. When the facts of tho case are 

* Thig letter appean at length in tlie Proceediiigg of the Sanitary Commiggiouer for 1669, page 598. 












Part I.] 


GENERAL ASPECTS OP EPIDEMIC CHOLERA IN 


195 


compared with what took place in 1856 and 1861, these apprehenmons become still more 
eerioue, and there is grave reason to fear lest the very great loss of life which occurrwl in 
those years may be re|)eated in 1869. 

" In the accompanying memorandum Dr. Brydon has shown tl»e parallel Iwtwecn the throe 
years, and has pointed out the grounds on which he has reason to believe that a severe epidetnic 
of cholera is to be dreaded. The point is also further illustrated in the annexed statement 
showing the daily number of deaths among European soldiers at the places attacked in 1856 
and 1861. 

" If the conclusions at which he has arriveii after a patient study of the facts of previous 
yenre be correct, there is great reason to fear that the troops in the following stations will 
be invaded by cholera, and that in those of them where it has already appeared it will lu'cnmo 
more prevalent in the coming months of July, August, and September:—Allahabad, f'awnpore, 
Lucknow, Meerut, Delhi, Muttra, Agra, Morar, Jhansi, Saugor, Jubbulpire, Umbullu, Feroze* 
pore, Mcean Meer. 

“ If this anticipation should prove correct, and if the disease should assume n virulence 
such us it showed in 1856 and 1861, the loss among European troops cannot fall far short of 
a full infantry regiment—not to speak of the casualties among women and children. In 1856, 
out of a strength of 21,304 British soldiers in the Bengal Presidency, 704 died from choleni. 
In 1861, out of 44,879, the deaths front the same catise were 1,065. 

“Under Uiese circumstani^s, I venture to bring the subject to the attention of the 
Government, in the hope that some measures for meeting the epidemic may now be devised, 
and that in the event of cholera attacking the stations indicated they may be carried into 
effect without delay. 

“ In the tables appended the statistics of cholera among European troops at ten different 
stations between the years 1859 and 1868 are given. Froju these it ap|)ears fliat at All.-diabad, 
Cawnpon*, Lucknow, Morar, Agra, Meerut, and Meean Meer cholera is inviiriabl}' most 
prevalent in the months of July, August, and September; and tliat wlien a few cases (it may be 
In^ one or tivo) occur in the early months, they arc almost always followed by an outburst 
lak-r in the season, but that this outburet may occur even when no such jiremonitory cases 
have appeared. 

“ To these fables, which indicate some of the stations which suffer most persistently from 
cholera, I have addcol tables to show the reinurkabic immunity of Sealkotc, Rawiil Pindoe, and 
Jnllundur. To them may be added Iloorkc<t, where there has been no fatal case among 
European troops sinee it was occupied; Moollati, where there have been but two cases since 
1859, both ending in recovery; and Campbell|M)re, in wdiich no case has yet occurred among 
European troops. 

“ The benefits of moving into caimp have, I believe, been suffieiently established, but the 
principle it involves might be carried out still further by endeavouring to move away from the 
infected area altogether. Our knowledge of the laws which govern cholera is not yet so exact 
as to enable us tt> say with anything approaching to certainty what the exempted area in any 
given ease may Ije; but judging from the facts which are available, and setting all theories 
aside, there is gW)d reason to hope that by moving troops into the neighbourhood of those 
places which have hitherto preserved such a remarkable immunity from the disease good 
results would follow. And I would therefore propose, for the serious consideration of the 
Government, tluit in the event of European troo))s being attacked at the stations in which an 
epidemic is anticipated, they should be moved to one or other of the localities indieuttHl, in 
which experience has shown that they are more likely to escape. 

# 'S' .-x- * 'x X X X 

“ I make Ihese suggestions fully impressed that it is very difficult, perhaps impossible, to 
say l>cforeliand what course the cholera may take, and to what extent it may )trevail, and, 
further, that the measures recommended may fnovc a failure. I have therefore phwed all the 
facts liefore the Government for their anxious consideration. If the fears for the European 
soldiers during the next few months should happily prove groundless, no action will be 
reqnirtfd beyond jireparing to meet the danger. Should cholera prove epidemic, it is best that 
measures should have leon taken beforehand, and that a decided movement in a definite and 
predetermined direction may lie tried as the best menus calculated to avert n very heavy 
mortality.” 

Thus the Sanitary Commissioner wrote in the middle of June, and at this time the 
Gm)grniiliic«l posiUmi of the Cliolm printing of the first section of the Cholera Report was 
of the ejndoiiiic ns reciuiniIiH!d at the complctod, and the following were the anticipations ixiiituiu- 
Ums when this lottur wm wiitten. 0 J Jn final paragraph 

“ Tho cholera history of 1868 teaches us clearly what wo have not been tangbt hitherto 
with sufficient precision, namely, tho method in which the southern epidemic licit is crossed 
from sea to sea and tho time oecupitxl in the journey. It teaches that in the year of its 
breaking forth (from within the endemic province) cholera may have extended indefinitely 
to the west in India, and without the affection of our Northern Province having taken place 
at all. * * * The great cholera now in progress in the Central Provinces, and which is 
epidemic also over Guzerat, ie the exact counterpart of tho cholera of 1864 following the 
invasion of 1863 j and wo shall wait to see whetlier or not it is destined at the close of this 
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year or in the apring of 1870 to transgress the boundaries of Hindostofix and to make its 
apjwnrance in Arabia or Syria or in Eastern Africa. The occn])ation of the northern higdiway 
has ocenrred in the spring of 18fi9 j the forerunners have been thrown forward into Northern 
India as fur as to Jnllundur, Sealkote, Lahore, and Mooltan; and even those who know the 
plienomena of invasion only from personal and loual experienue recognise tiutt the invasion 
of the Northern Provinces is imminent.” 

The printing of the second section of my report was not completed for some weeks later, 
and several months elapsed before it was submitted to Government; and daring this jteriod, in 
writing my anticipations, I was forced to quote at length several passages which I shall hero 
omit, referring to them ns they stand in the report itself. 

The following is the memorandum which accompanied the letter of the Sanitary Com¬ 
missioner of iHtli June:— 

“All anticipations regarding the epidemic progress of cholera must be drawn from 
Moniurnndiim wliicb accompanied parallel iiistoiy. Ill India parallels oi!eur in such a form and 
tliB Sanitary C'ommiiwioncr'a loUer of repent themselves SO couslantly that we have no difficulty iu 
18th Juno. coming to the conclusion that they occur in obedience to 

natural laws. We study the sequence of events therefore not as if the oeeurreuces wore mere 
coutingeneios, hut in relation to their subordination to imtural agencies. 

“ The nature of the agencMes which regulate distribution and the data from which the 
laws of distribution are deduced 1 shall not allude to. I shall simply state the fm>ts of the 
geograjihy of the epidemic now in motion, and place beside them the jiarallel facts of previous 
epiilcraies of which we know the career subsequent to the date on which they had a similar nml 
parallel geography. 

♦ •S'******* 

Here followed a sketch of the j>n)gre88 of the epidemic of 1868 and the spring of 1869, 
such as 1 Jir.ve given above. 

********* 

“ Cliolera does not apjiear in Northern India either by invasion or when awaking frOm 
a state of dormancy heibre the 20th Ajiril in any year. In the south the revival takes place 
some weeks earlier; and this cholera of revival, comineneiiig in March, has universally re¬ 
appeared over the tract affected iu 1868. 

“ The cholera now prevailing over Jhnnsi, Agra, Gwalior, and parts of llajpootana is 
immediately derived from the same emanation of endemic cholera j whether it he a portion of 
the south-eastern cholera of the Central Provinces or a direct movement out of the countries 
lying south of the Ganges and Jumna is a point of secondary importance. We want to know 
the signilieanoe of the invasion of Agra, Jhausi, and Morar in May with reference to the 
subsequent movement of the invading epidemic. 

” I shall speak only of t.ho invasion of our Presidency from 80“ east longitude westwards, 
since this is the tract b) which invasion is eonlincd when cholera progresses to the north and 
north-wcjst from the countries lying south of the Jumna. 1 do not say that invasion is n»»t 
due this year in the Gangi'tie Provinces, in Omlh, and in the eastern half of thcDoah; hut 
the direction from which such a cliolera invades is different, and the history of either provin¬ 
cial cholera must be seiwirately considered. 

" Invading cholera is repressed out of Northern India in May; and when invasion does 
take place in May it is repre.seiited in shadow mendy. A cholera reappiiaring alter iiivusion 
does occasionally appear in jiower as in May 1857 and May 1867 ; but with this question we 
have not to doiil at present. 1 have to show, if the heralds of invasion have been thrown 
forwarils, wliat may lie exjiceted in their roar. 

" The following fable illustrates the simple fact, that in the nine years 1858-66,14 European 
soldiers died iu the area now threatened with invasion in the six months from January to June; 
while in the three mouths following—July, August, and September—1,603 deaths occurred 
from cholera:— 


European Army of Cenfral Intlia, Agra, Meerut, and the PnnjaO. 
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•laimary 




February 


• •• 


Marnh 




April 


i 

•06 

May 


H 

•47 

June 


R 

•30 

July 



2fM)8 

August 


1,007 

6»-66 

September 


2R7 

16-22 

October 


61 

3-62 

November 


11) 

•6» 

Deceatbci 

• •• 


10000 





Part I ] 


GENKUAI. ASl’EOTS OF KPIDEMIC OllOLEIlA IN IHiMt. 


11>7 


“ To tttk(! nil illustralion from the cxtiericiioe of ii siiijylo oaiitoiiment. In the cusc <if 
Meerut the shadow of the sprinjf ckoleru uud tlus auhstuuco of tlie inousoou cholera lias been 
represented in former years as Ibllows:— 
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“ It is about the 20th May that a cholera destined fiir the iiiviision of Mccrul and the 
Vunjuh ;jciierally appears south of the Juniiiu and invades the Ajrra District. This was the 
ease in 1818 and 1850 and in many intervenin"; epidemics; and it was at this season that 
in the same districts the invading; choleni of 1800 was revitalised in ISOl preparalory to 
the invasion of duly.” 

* * * * -x 

Here followed a sketch of the epidemic history of IS.iO and |S00 in the .southern 
distvicl.8. 

X # * # * 

• “ In 1807, the cholera of the year lirsi appeared at Jlorar on OOlh May, hut we have no 

right to eonelude that beeaiisc the monsoon manilestation was so iridiiig in 1807 in this 
station, the siune thing will occur in this year. In 1807 Morar was on the edge of the 
e)>idemic area of the year, Jlmusi being altogether beyond the epidemic boiindarv. In 180!*, 
however, Morar occupies the centre of the area of invasion, as in 1850 and 1801.* There 
is only one e.ireninstaiice that may possibly give a more fuvouralile iis)«“et to the monsoon 
eholeru in this region. It is this, that extension has taken pluee far to the westwanl—how 
lav we cannot tell, hut if Persia is invaded liefore the close of 1800, such invashm will be only 
consistent with ]>revions history.t Ts'nsseerahad and Ajmere have been reached; and this, on 
every oeeasioii, implies tlie nninterruptwl spread of epidemie eholeru I'rom Bengal Proper 
to the extreme western limit of our Presidency. Had this limit not been reached, 1 should 
have dreaded the location of cholera in a jiosition adajited I'or invasion and violent miniifesl,ii- 
tion with monsoon inllut>nees even more than 1 do, Por when a natural harrier stops Ihe 
jirogiesB of eholeru, it, is a]it to sink behind it in ejiidcuiie strength, while, if the sweep of 
the cholera wave is miint.errupted, dill'usion fveiiuently occurs in place of the settlement of 
the eholera. Thus a eholeru progressing from the eusl in May showing its udvunee on what 
I have termed the northern epidemie highway, having manifested its presence at the gale of 
exit in the west of our Presidency, is less likely- to he found in jiower two months after¬ 
wards than if no evidence of advauee 141 to the western limit had bwn shown; since the very 
materies of the epidemie may have been removed, which, if the progressing miasm hail be<.m 
stopped in its westward career in the Agra, Jhansi, or Momr Districts, would have followed 
out the exact course of the epidemics of 185(1 ami 1800.^ 

“The cholera of 1850 was such a cholera as I have described. Here was shown the 
ulVeetioii of the Central Provinces, as in 1808, in the year preceding tlie appearance of the 
eholera on the northern epidemie liighway. But this eholera made no jirogress lowai-ds the 
North-West in 1850; it alfecled Agra in 1851 and then progressed and was heard of in the 
spring of 1852 as the cholera of Kumaon and Ghurwal, and in Se.pUmiher as the great, cholera 
of Deyrah and Umlialla, after which the epidemic died. * * * cholera reuehed 

Aimcre while mpressed out of the north-west of India. 
******* 

f. “'llie chances in favour of and against itmciion in force, stand thus (18th June): — 

‘ 1. The body of the cholera invaxiing from the east may have passed on as a body to a 
geographical limit which renders its entrance into Northern India an impossibility, being out 
of the line tif the essential vehicle. 

2. The cholera may not havo passed beyond the gate of uutrauee, hut the failure of the 
monsoon may, as in 1837, 1850, and I860, cause tlie material of the epidemic to heeome 
anchored for the.year to the districts in which it has already appeareil. 


• Kou tnlile, )»IK« 232 , ■howiu;; the mimsoou chulera uf 18 (iU. 
t See Fart 11 , pURi' 221 . 

j See tlio iiudciiiatiuiiH reRiirding the cbolem of 1870 foiindud 11(1011 the kiKiiihcauee ol tlie, luimo (ilivnoiucuou, 

8 Hut for Uie nuwmilary inovcineiit in Um Umt weak of Si>|ilenilior ISIUI llin parallel hero supaosteit woiikl liave 
Iwell aluinat eomiileto. No nmmiiit of IbreKialil could prrdlH llie prolinliilit.v of «ic 1 i an oeeiirreucc; liere it was 


noticed iiieidy a« au event tliat liiiirld \K»silil,v lavur, hceuiiw tlic .<aiiic lliiiis liad oci uircHiclorc, 
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3. If bef(ire the bepfinniiiff of July the districts soutli of Ihe Jumna, which for the two 
jiast years have been an exempteti tract, are re-occupied,* the chances are that the North-West 
will not estrape. In making this statement the jiarallel of 1865 must not he overlooked when 
the aura only of the greiit cholera of these districts passed to the north-west ns far as to 
Ferozepore.t 

4. ,lf invasion does occur wc need not exjwct it to extend Itcyond monsoon limits. This 
cholera should not reach beyond the Jhclum, even with tin; most favourable meteorolojiy, and 
Sealkote siionid also escajw us in 1856 and 1861. 'I'he Jullundur Doab escaped on the occasion 
of both invasions, in 1856 and in 1801. XJmbnllu was not reached in 1856 until the f>th 
Sc])tomb r (the day on which the front epidemic of 1852 also broke ont), and then five 
deaths in all occurred amonp' the European troops. 'J'he hill sbitions escaped entirely in both 
invasions, and not a man died iti September 1852, althouffh choleraic symptoms showed them¬ 
selves in all ol' the adjoiningr hill stations nmon" the men. 

.5. 1 f the preat area sulfei-s as a province, cholera will continue to manifest itself up 

to the third week of September and there is no difticulty in ])redictinff.that if invasion 
becomes evident, isvery station of the area will be liable to attack between the date of invasion 
and the date of the decay of the vitality of the invadiiij? cholera. 

“XVe scarcely retpnre to be reminded of what the results are likely to lie in 1869-70 in 
the event of the body of the epidemic beinj; thrown into the prc8(.‘nt unoccupied area. .The 
events of 1845 and 1846, of 1856-67-58, and of 1860-61-1)2, teach with prwiision what the 
seipience of events will be, and afford an estimate of the iirobable loss, which wc oup^ht not to 
rcf’-ard lifii'ht.ly in looking' to the clmnees of the next three months and in discussin<f tlie 

measures best adaiited to meet the events of the eiiidemic 

***** 

Here followed the desi'ription of the areas generally exempted in primary invasion ns 
given at pages 52 to 54; and atlention was called in particular to the area west of SO" E. 
liong., lying lietween the eastern and western divisions of the epidemic area of the Pre))/- 
ilency, as a tract of comparative exemption. The coiududing paragrajih of this memo¬ 
randum was as follows;— 

“Jf certain jvirtions flf the area thrciatened with invasion enjoy comparative immunity 
others arc marked with the lilackest shades on the ciiolera map, where persistence in jiower is 
indicated up to the very latest date to which it is possible for monsoon cholera to survive. 
Mcean Meer and Morar are stations of this class in such an invasion as that now in progress. 
Although there were no Eurojican troojis at Morar in 1850, the description given of the 
eharaeter of the cholera by Dr. Kirk leaves in my mind no doubt that had this station then 
been occupied, the deaths would on this occasion have been reckoned by the hundred. Hut we 
must not overlook that over and above all geneml causes tending to increase the power of 
a local outbn-ak, there are causes inherent in the material which raisti the ratio of at.tnck in 
the ease of the i<!uro|)ean regiment, which science has not yet taught ns to remove, and, there¬ 
fore, it is that the object of all measures should bo as fur as possible to remove the chance 
of infection." 

On 28tli June, the Quarter Master Genenil of the Army by order of His Excellency the 
Commnuder-in-Chief nddwssed the Sanitary (’ommissioncr as to the movements to be recom¬ 
mended siiilahle for the eanlonmonts likely to he alfecteil. 


Ki'liort mi till! )>m;;ro8i of rholem 
ii)> l» till' inidillv of Aui'iiot culled for 
iihrr till' inoiiiuNin mithnmkg of tlio 
^oar liud l>r);nn to iijiponr. 


Hy tliis time the lull in the manifestation of cholera had taken place which marked 

the interval between the cholera of the spring and the cholera 
of the monsoon. Hut in the third week of July, the sudden re- 
apjH'arance of the cholera over a great area showed that the 
significance of the s|n'ing cholera had not been misappre¬ 
hended. On the 13th August, the Government of India ordered the Sanitary Commissioner at 
once lo proceed b) visit the diflcrent stations ufrccf.iHl, and at the same time a i-eport on the 
jirogress of the cholera up to the latest date was called for. This I submitted to Govenimeut 
on ISth August. To save repetition, the facts regarding the epidemic spread of this cholera 
which have already been mentioned are here omitted ; these formed the introduction to this 
sjiecial rejiort. 

I may, however, place lieri' an extract from a reixirt by the Sanitary Commissioner for the 
Central Provinces, which was included in this introduction, Ijecaiise it seems to me to indicate 
well the asjiect of a cholera app<‘aring over an invaded area by revitalisation in the year follow¬ 
ing invasion. Writing on 12tli June the Sanitary Commissioner for the Central Provinces 
notices the epidemic outburst (>f the spring months thus: “ The disease has not spread from any 
one definite centre. In every district in which it is now epidemic, rejicrts have been first 
IceeivtHl of outbreaks in small villages often at a distance from the large centres of population 


• Till* liml iilri'ndy orcnn'cil, ultlionfcli we wen' imt at the time Bwnro of the faet. 

t On the day after this wim written (19th .Tone), the report of Ihe prevaleiiee of rhoiera in tlie hilU Twyond the 
Sntledpe hnl me to make H)iei'ial inquiry into its origin The nwult of my inquiry was. that 1 datenninod tliia as weii 
iiH tin' ehotera of I’mritsor and HiailkoU' of the uiiiu’ jK'riixl to !»• Ihe imiiiifestation of an ofl'BiKHit from tlie ehuleru ol 
Central Jndiu, wliieh waa aeun'ely fell, in tlie iliter^'enin)? art'll. Si-e I’ait II. 

3. Sec page 215 and tahle on page 232. 
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aud the main lilies of commimieation; and in some instaiic.>!» similar outbreiiks have oceurred 
almost iriiuultaucoiisly in diifercut parts of the same district.” 

My report was continued us follows;— 

“ In the stations of the cast, this cholera showed itself as early ns Mai<-h. The cholera of 
H. M.s' 58th Ue^riment, stationed at AJlahabud, commenced ou 21st March. This is a very 
usual date for this locality. It was on the 22nd March 1867 that the outbreak coinineneed 
ill the Jail at Allahabad, which indicated the epidemic movement from tlie east of the e|>idcmic! 
jirei'cdiiiff that now in progress. As early as the 0th March a violent outbr<-ak at tlu' village 
<if Akhoroc in the Mirzapore District was reported. Ou 1st April the first death was ropurlcd 
from Jubbulpore; and on 22nd the Jlrigudier General Commanding at Gwalior announced 
three fatal cases lietween the .8rd and the date of his letter. Cholera was reported in the 
Nagisle Cantonment on 15th April. On 2!)th April cholera appeartidiii the Scctafiore Canloii- 
ment, having been epidemic among the native population from the 2.jth. In April the Mlmw 
('antonincut also bceiimc aficeted. 

" In May the only cuntonmeiit attacked was Saugor. On l lth two fatal cases of cholera 
were announced in the 7tli Fusiliers, and on the evening of the Kilh l.‘J fresh cases oeeiirred, 
of whieh 7 hail died at the date of the report (17th). 

“The distribution of the cholera of the Euro])eaii army up to 61 si May will he seen IVom 
the following statement*:— 
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Atliiiil.loil to 31»1 May 122 Iliuil s.) 


“The fatal ease report.ed from Jullundiir on 12th May has lanm regarded as doubtful. 
I look upon it as .a time forerunner of invasion; the more so, b(>eause in 186(1 similar eases 
were wieii in tlie same month in stations ol’ the Punjab, giving warning of the movement of 
cholera which was taking jilaw in f.Iie Central Provinces. 

“ It is evident that about this date cludera was in motion over a wide area. It was on the 


evening of the 16th May that the 7tli Fusiliers, stationed at Saugor, were so heavily 
stricken with cliolera. Almost at the same time cholera re-appeartsl at Morar. The jlrigodier 
General Commanding writes; —“ In concluding my report up to !U)th Ajirll, 1 expressed a hop(> 
that the epidemic had subsided and that- wo might look forward b) the disappearance of cholera. 
This hope was almost borne out during the first 17 days of May, as only 5 cases occurrerl. 
But on the 18th and 19th there were 3 east's in the fort, and on the 17th a ease had ajtpeared 
in the Heavy Battery. The OtKcer Commanding at Seepree also reitorbsl that t.here were 
numerous eases of malignant elioleru, and many deaths among the natives in th<? Ba/.aars and 
adjacent villages. 

“In the last week of May cholera was again in motion,invadingtlnteountry south of tlie 
Jnmna, which was, in 1868, an exenipbxl tract. From Banda 293 deaths were returned in May, 
and 115 between the 1st and 12tli June; Lulhitpore was enl.ered in the week ending 2!lth May 
and 47 deaths were registered uptotbe 5lb June. Among the native troops at Agra this cholera 
of the beginning of June showed itself, and it appears to have been universal along the tract 
which I have designated the northern (‘jiidcmic highway. The Deputy Insjaictor of the 
.\gra Circle writes to mo, dating 1411i June, as follows:—“There has been a gre,at deal of 
cholera in the city and of a very fatal tyiie. * * * I have cholera in almo.st all this 

circle. Yesterday 1 received a report aniiouncing its advent at Jhaiisi, and its violence at 
Beuur and Deoloe is veiy great.” When a moving cholera has reached so far to t he west 
on this track its limit is not generally fouml in Ilindostan. Its ap]x>arance luwe is followed 
by the outburst of cholera in Seinde and Persia, at an interval of a very few weeks; this 
hujijiened in 1860 and in 1867, and in July of this year the outbreak of cholera is again 
aniioiineed. 


“ The distinction between the cholera of the spring and of the monsoon was perfwtly 
. . , , . inarkwl in the European army taken as a tyiie. Not a 

uinn8t^"cliolv^*'"* ** **'”"* single ease, in a man, woman, or child, was announced in 

the week ending ]5lh July; and the Insjiector General, Her 
Majesty's British Forces, intimates that his weekly rojiorts will he diseontinnwl. In the 
ivturii for the week ending the 8th July the case of on<’ woman only was entered, who had 
been altnekod in that week (in the Battery at Agra). The return up to 25th June showed 


• Tlii* slo-ti'iiient liiitl ■-(•li-reMre to inru only, iiiid iva» ilnmii an Inmi vieuiil returns. The totals ure dcfleii'ii! 
li,V & uihiiisgions uuil il deaths. 
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that, iiiuluiliii^ men, wnineii, and cliildren, 20!) persons hail been attacked, and that 124 deaths 
liud occurred. In the six weeks between the 1st June and the middle of Jidy 40 cusiis and 
20 deaths oeeuired. 

“ The lust case of spring cholera appeured auion^ the European troops in the stations 
mciitiuneil at the I'ollowinj^ duU-s:— 
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June Kith il09rd). 

„ 18th (02nd). 


“ Experiejice teaches ii.s that a l)ad cholera of the sjjriiifc jg followed us the rule by a worse 
,, , , cholera duriuij the prevalence of the monsoon, eomineiieinff 

about a tortin^ht alter the rutij.s have set in and termiualiug- 
throughout the numsooii area about the 2<'th Sejileniber. 

“In the table which follows tin.-stations alfeetcd and the dates of the commencement of 
the monsoon choli-ra arc shown:— 
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n** ***** 


In the pajfcs which followetl, a summary was given showing the daily progress of cholera 
at each alfeeti-d station from the date of the re-appearauee of the cholera, derived from the 
reports of OHieers Commanding and Irom (he intimations received at head quarters by 
telegraph. These arc here left out as having no special bearing on the general history of 
the opidemic. 

Roughly estimated, the European army lost uj) to Kith August JJOO individuals, includ¬ 
ing men, women, and children. 

The re|>ort of 18th August endwl thus :— 

“ I may, in conclusion, show what has been up to thepicscnt the geographical distribution 
. "f this cholera, and try to state what are the anticipations 
of tL j'lVfwm of ■“ the remainder of the cholera 

uiiwunlg. season of IhliU whii;h the study ot parallel epidemic history 


' suggests. 

“ In the lir.st place, it is obvious that the epidemic lino which 1 have I'ound constantly (o 
separate eastern from western influences has not been overstepjicd. Every station east of 80“ E. 
Long, has suiTcred, while as yet Meerut and llohileund has remaiiied an exempted area. 

“Rut as soon as we pass to the south ol'the Jumna, the cholera sweeping the great 
northern highway has no western limit. From Chota Nagpore to (.he western limits of 
Itajpootana the invasion of 18(3!) has been universal; no station has been exempted. As 
in all jirevious epidemics, the stations of this tract have proved index stations. From the 
cholera history of these stations we cun tell the exact date at which the cholera of each 
succeeding epidemic has traversed the continent from cast to west. In the study of all 
epidemics this is a tract which furnishes a consistent history; and when the cholera of this 
tract and of the southern epidemic highway (which I have described u« the epidemic route 
through the Central Frovinces, enfered through the Jubbulpore, Seonee, and Muudla districts) 
is studied at the same time in relation to the occupation or exemption of either tract, we slndl 
not fail accurately to interpret the geograjiliical jihenomeiia of any epidemic. In tracing back¬ 
wards into India the eliolera invading beyond llindostan, it is the history of the epidemic 
ujiou these highwaj's that is to be einpured into. 

‘‘ I have said tliat the line separating eastern from western influences in the Doab has not 
yet been overstepped. The east has been its usual a natural ]>roviuee in relation to the 
meteorology of the early mouths of the year. 

“ The Superintending Surgeon Major, in his rejiort on the cholera of Allahabad uji to 
21st June, indicates the absence of the steady westerly hot winds. The phenomena which be 


* Thi* duatlis vRDtiut lic uccuvuloly lifttimatcHl from Tc*U*)jrtui)Uic ItttfmrU. 
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<l«>scril)es arc Oiosc cliaracteriKtic of an epidemic season in the east. The hea). (o xvlii< h ho 
iilliides (o in not the dry healthy heat of the scasonahle hot winds, bni the moist and rela\in<s 
heat which always accompanies the prevalence of the east wind. Ho writes:—“ Thi-ou;;hout 
the epuleniie the heat was extreme, and, 1 believe, nnpreee<li*nted. 'J'he alniosphere was 
thick, l4)werin}f, and oppressive. The wind was very vuriabh-, ehop])in''from wes( to east ; l,iUw.i 
tccre w./ifom. of any »errice.” This -last observation in<liea<es Ions at once the ehar:u;ter of 
tin* season; for it is only during' the persistence <.if the moisture-bearing east wind tlnit 
tatl'u'K are rcmdertsl useless. 

“The invasion of Meerut, Rohileund, and the Punjab is secondary lo invasion in Ihi* 
cast and soulh. As far as 1 can judge from a study of nil previous epidemics, the line of 
SO” in the Doah is never ]»usse<l by cholera from tin* east, and tiie history <d‘every invasion 
of Northern India jioints to invasion from the s(nitli-(‘ast and south from the dislrii-ls 
lying south of the Jumna. Invasion is always imminent wlien cholera is in motion on 
the northern highway. The invasion may occur in epidemic strength or it may occur in 
shadow only. 

“The cholera of 1850 (a cholera cxa^'tly lairullel with t.hat of IHli!)) h'ftno mark on our 
Kimrpean army of Meerut or the Punjab ; the ehid<*ra of IstiO (also a |»arallel eliolera ] threw 
fbrwaixl its indices in Maj*, but was utterly rei»elled fr<mi the easb'rn and southern bounilaries 
of this traet. The year IStiO was in Northern India one of the most healtliy years ever 
known us far as the hhirojieon anny was eoneernerl ; but as an otfset to t his, wc must not 
forget that the cluderu repelled in 1800 invaded the area when the opporlunitv olferetl in 1801. 

“ Were the rdiolemof 1800 now h) be stojijied in its geographical distribution, the epidemic of 
the year would ))resent throughout the Hengal Presiden<-y the |ireeise distribution f)f the eholer.a 
of 1 Still. Powerfid epidemic advance from the east has fweurreil up to .80,° and the northern and 
southern ejddemie highways have l(<*en univei's.aliy oirupied. The meteorology of IS.od within 
the e.xemjited tract very much resembled that .of tin* monsoon season of 1.8(11) within the same 
limits; and Meerut, Ihdiilennd, ami the Punjab have remained .as yet an exemjded Jire.-i. It 
is mn un])leusant. rcfleetion that the exempted cholera-area, of 1.SOii bee,ame, w/«/’ Ux 
e.xeiniidou, the famine-area of )S(il. 'flu* geography of tin* exem|ited elndera lra<*t. of 18(!0. 
and of the famine part of 1 SOI, will Is* found to be absedutely identical. Hven now witliiu 
the nninvadi'd idmli-ni traet of l.StiSI, tlic rains have been ext,reinely detieieiit, and for a fortnight 
they have ceased altog<‘t,lier.* 

“ It will be saul t,liat eh<>l**r.a exists witliiii this area as the cholera of the Simla Hills 
aud of Uiiiritsnr. I liave said that wlien <-holern is in motion on the northern higliwjiy, 
(here is always the danger that an offshoot may he thrown t.iward.s tin* north-west. 'I'his is 
very ditferent, from what we und(*rstand hy the epidemic movement which results in the uni¬ 
versal oeenpatioii of a natural provin<*(*. 

“ I have elsewhere a1lude<l to such an oHshoot as liaving preeipitat.ed ii. sheet of eholern oV(*r 
the Simla Hills, and the whole traet Ijetween the hills and the districts south of the Jumna in 
the last ten days of Alay I8fi5. 

“Tin* <*holera of the Simla Hills and of I'l'mritsnr was, I bi*li(*ve, distributed during tin* 
movement wlihdi 1 have noticed as oecurring in (he first days of June. Hetdee in llajpootana 
was stru<*k by this clnd(*ra ou 2nd Jun<“, and 1 allude to this eliolera again to recall the fact 
that the afleeti<iii of the population was evidently caused liy a eh(d<*ra in nhilinn, as 1 jiidgi* 
fntin the nsjM.*et of tin* outbreak wbieb resulleil, whieb was exactly wliut we know to tbllow 
jKiisoniiig Iiy ebolei-a on an asi*(*rtained day. 

“ IVe (iinl the 4llfh Native Infantry at Agra afleetedon the same day, and on the dth .lime, 
an oHie(*r of the .‘IStli Ilegimeut at Sealkolt* was strm'k down. 1 helieve that, at lliis time the 
einderaof the Umritsnr District was distrilmtwl; and if this is the i-ase, I reckon that tin* results 
of this movement will now he conlliu“d entirely to localities alleeted in tin* advance. In the 
epidemic history of Hindostan, we know <d' no sneli plienonienoii as that of tin* radi.ation of 
cholera as an epideinie from .an atreeted centre, and, tlierefore, we have no fear for neighbonring 
stations Iieeomiiig ullbeted from rmritsiir as a loens. Wbiit, we dread is tin* evidem-e of a new 
movement, knowing that when inoveuient occurs, every station of the natiirul urea will heemne 
liable to attack within a, few liays.f 

“Sub-atluHi was attaekeil ou 5th August. If we are to reganl this onthreak as an 
evidence of a new movement of elndera, we cannot hut ivekon the absence of the veliii'Ie of 
moisture in the jdaiiis in this week but as a most fortunate oe<‘urreiiee. 'fin* tltli and 7tb 
August will never be forgotten in epidemic history as the days on wliiidi the great oulbr«*aks 
at Aleean Meer lx*gan in 18.5(5 iiiul I Mil, Had tin.* same V(*liiele of moisture been atforded, tin* 
]>i'iibabili(y is, that Meeaii Meer would have heeii struck a third (inn* on the very same ilay. 
The Civil Snrgx*on of Lahore, dating August 15tli, informs me that theiv is no rain and no 
eholeia at Lahore, and that great hojies are entertained that the critical day is )>asl.| 

“There is, liovvever, no certainty of the (*xem|>tiou of any area from •nvasioii so long as 
tlie vitality of the cholera of any reprodu<*tioii lasts. The vitality of the cholera now 
epidemic will continue U 2 ) to about the 2l)tb SejitemlMW,^ ami movement may occur at any 


• Si'i* ia Piirt It, piifii' 221 , the iintiinpalimiM nf tin* I.ii’uti'iiRiit-riDvmmr. Ntiiili.V,',.Ui.rii IViivinces, iit tliis ilute. 
t 'rtiis fintifiputiiiu nun oxnctiv luIltlkHl. 'I'hi'iv nuii nu rnuiiitinii tliis iillis'lul u'.'oi. 
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lime licfore tliiB dale. I have aliondv called allention to the enormous extent of the 
ar<‘u ufl'ected hy the invading aura of tlie cholera of 18(i8, showings its effects on and altout the 
2Ist Aufriist. It was on the dlh and rjth Septemher that' Umballa hecanie affected in 1852 and 
1850, and nlihough the cholera of 1S52 was dead in th«‘ first week of Oetoher, 147 liurojieans 
Were attacked, of whom 73 died. In three other cfiideinics I have noticed the renewal of 
cjiidemic strength in this same first week of SejifemlMO-—in IHfiO, ISlil, and 1802.* 

“ Over the ansi at jiresent oceujiied the cessation of the cholera now epidemic is not to he 
hwikcd for iK-fore the middle of Septemher, and whether the area now exerajited is to remaiu 
unoc<nii>icd, or is to he invaded, will he determined within the next throe weeks.” 

Throe weeks later, another rejiort on the jirojjri'ss of cholera from the middle of August 
Aiiti<ip.itiot,« from «..• lii*- «P to the first week of Septemher was called for. The 

«i.rv of till- I'linliiin of tlic ypnr up to detail of 1 he events of these weeks need tiot he re])rfKlueetl 
tlir tlrst wisik <it'.Sqiti‘iiilivr. here. Hut the eiineludiiig paragraph and the postscript 

have a sjieeial interest in the cholera history of the year. In concluding this letter for the 
third time, ] mentioiusl the ehaiiee of epidemic movement in the first week of Septemher:— 

“ ft would he |irema.ture to conclude that eludera has disa]>iM-ure(l for tlu- season in the 
stations in which it has censed for the i)i*escnt to show itself. The possihility of rc-appear- 
aiiec is important in relation to the maintenance of the cholera eamjis now cstahlished. 
As fur as rcjiorted, the genenil healtli of the camps seems at present to he good j and as 
the result of all ex)ierience shows that the jiermanent ilisajipearanee of cholera cannot in 
any ej)id<>mic year he counted upon hcf'orc the 2.5th Scjiteniher, the necessity for maintaining 
these eanijis until lute in the current month seems to he clearly indicated. Illustrations 
showing the maintenance of cholera heyond the middle of Sejilemher, re-attack commencing 
after the hegiiining of Septemher, and even the primary invasion of c|)idcmie cholera in the 
first week of Se)tlcmher, might he (pioted for very‘many of the stations which have lut**ly 
heen afl'ected; it is, therefore, improhahle that in all of these stalioiis the cholera of iStilf 
has come to an end,” 

Without the slightest warning, (diolera apjicared in the Peshawnr valley in the first m'ck 
(if Sc)ilemhcr; and after the letter Irom which the ahovc (piotatioii is taken was closed and 
r(‘ady for despnt<di, a telegram was received in which the (ieneral (imimanding annonnctsl 
that a few eases of cholera ol‘ a mild type had appeared in the city of Feshawur. 'I’hc letter 
was opened and the following jxistserijit added :— 

“ A telegram, dated 7th Sejiteinher, reporis the ajijiearance of idiolcra in the city of 
Peshawnr. 'J’his is the first, time that the I’eslniwur valley has lH>en entered in the ])rimary 
invasion of an eiiidemic. The course of the present invasion cannot he traced without a 
knowledge of the epidemic history of jiast few weeks. In 1861 eludera was violently 
epidemic in rahul in October, hut in that year the epidemic passed the frontier much to 
the south of IV^liawur, and its passing was iiulicated by the attack of the outposts lying 
Isdow the hills heyond I’Jera Ismail Khan. The Hhawuli>orc State lying to the east was 
at the same time suffering heavily. 

“ There is great danger to lie aiiprehended from a cholera invading the I’eshawnr valley 
at this season. Oholera iloes not die here ns it dies over the monsoon jirovince. The cholera of 
1858 died ill the first week of November, having invaded the Peshawur and Kidiat valleys on 
26th October; and the eludera of 1802 inaintained its vitality up to the same day in November, 
although invasion occurred in July of that year. The third Highlanders suffered from four 
distinctly' repeated attacks between July and the first wirk of November in 1862. The cholera 
of the invasion <d', 1856 did not reach the Peshawur valley', hut it prevailed in October at 
Alooltun, ami at the same time in the Iluwul Pindee District, where the Isl, Sikh Regiment was 
attacked. Even although the ilistricts lying to the east of Indus may have become to wime 
extent affected, European troops will in this Doah run a much greater chance of escajic than 
in the Peshawur valley', and it should not be forgotten that, in 1867, the 42nd Highlanders, 
from the day after the occupation of Clicrot, were placed above the cluderaic iuflueuco which 
continued to prevail in the Peshawur valley for a mouth afterwards.” 


The telegram from the CSeneral Cominanding at P«-shawur, dated 7ih Septemher, was 

r •. tis follows;—“ Epidemic cholera of a mild tvrs? has aiipeared 

Antii'iuntioii* rcannlini; the pprsinl- . A. , ,,, ‘^ i 

ence of cliolerii in the iVHiinwur "> tiic City ol Pustiawur. I WO cascs—iiatives—oiie tutal, 
vnlloy, iinil till- pmvpiliimtH ruquiml to have occurred ill the suddur bar.aar. None among the 
iwiaiK- tin; locnliKi-d vlioit-niio inflm-mH-. troops. Communication Isstwcen the city and the station 
is being stojiped ns mneh as possible.” 

On 9th September, the Lieutenant-Governor of the Punjab telegraphed urgently as 
follows:— 


“Three cases of cholera have occurred in Peshawur Cantonment—a sowar of I8th Bengal 
Cavalry and two other natives. In the city', eases have hiwn oecurring for four or live days. 
Ijientoiiant-Govemor has authorized General Browne, at his retjuest, to make arrangements at 
ouci- for occiipy'ing Cherat as on last outbreak. His Honor trusts this will he approved.” 

The Government of India telegraphed in reply that if the Lieutenant-Governor thought 
it necessary, a portion of the garrison might move to Cherat. 

But great difficulty' followed in getting together carriage, for fever was prevailing 
generally among the native pojmlation, and a fortnight afU-rwards only one W’ing of the 


* TliU uiitk-i|Kitioii In hrru u n.-cuii-t tiinr reiu-sti-d. Huw far U wun i-L-HUM-d will iippenr in tlu) wiiiud. 
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lOIth had marchwl out of the vulh’v. The results in tins ease will lie noticed in the next part 
of this report. On the lltliit was evident that the eautonmeut had beooino affected, and 
on the ISth every corps in the Pcshawur valley was sitnultaneously stricken. 'I'he mevenicnts 
that followed niKin these attacks were confined to the valley of I’eshawiir. The iollowinjr quota¬ 
tions from n letter to th(! Quarter Master (ieneml of the Army, written on 2:ini! Septi.'inher, 
after the oeetirrenee of this (uitbreak, and while troops were beinj? moved from one i)hie<« to 
another within the Peshawar valley, shows that 1 antieipatx*d ffood effects only from removiu”’ 
the men to an elevation within the valley or into the Doah lyinjr to the east.* I wrote:— 

“ The remarks which I made in my note forwardinjf on Dr. Cuniiiffham’s letter of in¬ 
structions to mo had a speeifie object , which wastto point out the danj^r to the troops so hm^ 
ns t hey were moved about in the Peshawur valley. The evacuation of the Peshawur Canton¬ 
ments has in no epidemic been attended with satisfactory riwults, and you will lind the remarks 
of His Kxeclleney' the Commander-in-Chief to this effect in j'our office letter No. dC of ;lnd 
January 18G.S, jauaf^raph 4, in which comment is made on the I'esults of the luovenients of 
1S(57. The experience of IHOi showed the same thinp in the stron»:est li}»;ht. From tin' 
day in June in which cholera entcrwl the valley until the first week (d‘ November eholoni 
eonlinned steadily to show its jirescixte. Four distinct attacks w<!rc ns.'offuized in tlu; Stdrd ; 
and in the last, which commenccil in the middle of October, it was while the reo:iment was 
in eainp that it was stricken as a body. Dr. Mnnro believes that (“ce/;// vuni in camp was 
affected on a certain nij^lit, and the phenomena admit of no other interpretation. 

“The fact that the epidemic of 18.58 which ]>reced«l that of 180:1 died out in the same 
week in November teaches that tlierc is the (irobability of persistence or rce.urnmce bi'twccn 
the present time and that date, should the primary effects of the invasion now cease, or should 
the attacks decline in frequency. This I mentioned in my jwoffiess statement, dated SIh 
instant, before a siii<rlc case had shown itself in cantonments. Had it not been for the fact 
that the Lieutenant-dovernor of the Punjab seemed alive to the danj'ei’s of the I’eshawur 
valley, I should have written more stronyly than J did then. You will find that' it was my belief 
tlft-t •'reat daiiffcr was to be upjn'ehcnded from the entrance at this season of the monsoon 
cholera, into such a situation ; and it is my opinion that the movement into camp in the 
neighbourhood of cantonments is not suftieient, although a step in the right direction." 

"While speaking of the comparative capabilities of the stations of this jiart of India to 

...... !• localise an epidemic cholera (note p. 2i({), 1 noted the re- 

Aiiticiimtion rcmircUuK tlu" ciiisilii- i i i c ^ • 1 c .1 ii • i - 1 

IHics uf the sUitioiiH nf tlic cxtmm. markable tact that in each ot the three occasions on wincli 

north of liidiii for lociiliKiiiK un cpi- eliolera had appeared, Nowsher», the first cantonment, to the 
(Iriiiic chulcni. east of Peshawur, hmi, out of the regiment cantoneil there, 

but two fatal cases of cholera among the men. And on this, the fourth occasion, the very 
same thing oc.nirrcil, for two men only <'f the 88th died in 18(10. The shallow of this great 
cholera jiassed the south of the Rawul Pindee District. The registration of the general popu¬ 
lation gave 11 deaths in all in SeptemlaM-and Oetober, and not a case of cholera was shown 
among our troops in any portion of the Doab between the Jhelum and the Indus. 

The antieipations of the 18th June do not include Peahawur within the area likely 

to be allected in 18(10. 1 wius of opinion that as in ISiiil 

and 1801, the districts lying to the east and beyond the 
immediate influence of the monsoon would, on this occa¬ 
sion, provide a belt of width sufficient to jirevent the jiassage 
of chidern from the south-east to the frontier, and although 
this belt escaped almost entirely, wide as it was it proved iiowerless to prevent the swecji of the 
air-borne ehideru into the regions of the fronf.ier and far beyond. This is the parallel of such 
a (Mise ns I have described in May 1805—the manifestation fur to the front at the point 
attained by the head of the epidemic, while in districts pns.sed over scarcely a ti-acc is apparent. 
The exemption of the belt enclosing the frontier was thus shown :— 

C/wlera death* of 18(11.1 in the ernupted hvU bej/oud dirert monsoon influences which usunltg 
protects the North-H’estcni Frontier from the attack of Cholera duritii/ prime rp iuiasiuit. 

Deaths of tihi Genebai. Pofclation, 1809. 


The iijijiettnmco of cholcni in the 
1’ofihii.wur valley boiiifr without a 
paTullcI in nx-ent rpiih'inii' liiatury, iU 
ucrurreuve was not anticijwtoil. 


1 

1 

i:i 

19 


Fero/epore... 
Miadtan 
Montgomery 
Miixiill'orghur 
Dent Olmxcc Khan 
Dcm lainael Khun 


. »> 

None 

2 

9 


Jhelnin ... ... 

.Ihung 
Shalipom 

Ruwul Pindee ... 

flusaru 

This registration was spread over the whole year, and in the mouth of the invasion of the 
frontier, 5 only of these 70 tleaths were reported. 

But to one uecust,omed to such phenomena, such a fact as the above is not so startling 
, . , , , as to those who are less able to comprehend it in its full 

.w,K.»win« ..f WM ..x.u.lly i., 

tuci of tha apimiriim* of cholera on jnogicas, with Simply the first telegraphic infurmutton regard- 
the fixmiier wa» reiantwl. ing the I’eshawur valley at my disposal, in forwarding on 


* Tlie Sunitniy Cumiutoioni'i' wue still vnguged in visiliun’ thu cholei'ii-stiicken uuiituunieutai of the North.Western 
Provinces. 
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Movpmpnt of rluilcrn to tho flint 
wcfk of Srptniiilicr unil Inter in tliu 
}'t>ur ill t■aulltrieli Iwyuiid lliu liiiiitH of 
Hliiduntiini 


lo the Saoitnry Comminmuner the intellijrenoe, T wrolo that it would prohahlv be affirmed, 
aecinw that cholera had existed since May in the Umritsur and adjoining districts, 
that by some means the cholera had been eonve^’cil from these districts into the Peshawur 
valley. But I asserted my belief that the ]iarallel of ISfifl and 1861 would not be found 
broken } that no cholera would be found between the Jhelum and Indus, and that we were to look 
far to the south for movement over a great area, sueh as had wcurred in September 1800 
(paffc 24) and Octolwr 1861 (paffc 25). I looked, in short, at this frontier cholera as the result 
of the movement of the firet week of SeptemlKT jirodicted in my various letters j and as soon as 
the Sanitary Commissioner returned, at my reipiest he wrote (Oetidier 22ud) to the Sanitary 
Commissioner for Bombay, asking' whether in this week the movement of cholera had lieen 
observed in Scinde. 

The general resulla of this movement of September and October are contained in the 
following letter atldressed to the Secretary to Government in the Home I)e|iartnicnt during 
the absence of the Sanitary Commissioner in England, dated 8rd February 1870:— 

" lleferring to letter from the Sonitary Commissioner with the Goverament of India 

to your Dcfiartineiit, No. 394, dated 81st May 1869, in reply 
to your No. 174 of 27th idem, with enclosures from the 
Secretary of State for India, forwaidiug, for the consideration 
of His 1'lxet‘llency the Governor General in Council, the 
suggestion that the British Delegate to the Board of Health 
at Constantinople should be supplied periodically with correct iiiiormation regarding the state 
of the public health in India in anticipation of the ixtssibility of the introduction of epidemic 
disease into the Ottoman jiorts of the Bed Sea and thence into Europe,* I have the honor 
now to invito your attention to the contents of a despatch from the Political Agent and Her 
.Majesty’s Consul at Zanzibar, dated 2."»th November lost, and transmitted to this Office with 
Foreign Department docket of 27th January.” 

This despatch announces tho appearance of epidemic choh-ra towards the end of Octoln'r on 
the eastern coast of Africa and an outbreak at Zanzibar which commenced on 20th Novemhertt 

2. I believe it to be a matter of great impirtance that the epidemic relations of this 
cholera should bo clearly comprehended, in order that the sccpicnce of the events that may 
follow in the current year and in 1871 may not lie misunderstood. 

In the last paragraph of the first section of my lately published report (page 1.57) 
written in June last, you will find the ajipearnnee of this cholera on the ensti'i-n coast of Africa 
at this time antieijmted in relation to the history of the c(>idemic cholera of India of 1S6S and 
the spring of 1869 and its siguificunec dcfinwl. At this time no advance of the. epidemic 
cholera of 1868-09 beyond the limits of liindostou hud occurred, although the movement 
was regarded us imminent. 

8. Following the epidemic, movements of cholera in the Bengal Presidency of Juno and 
July, it was reportwl to tho Government, of India that cholera invniling Persia hml eommittetl 
grout ravages at Shiraz and Ispahan, and while still existing in Nort.hcrn Persia had entirely 
(■eased elsewhere about the middle of August. The cholera of this ndvatice apj)t*ars to have 
been fell, also in Southern Russia, for in July a few cases oernrred at Kieff. The disapjiearaued 
of this cholera in August is, I believe, the homologue of the disappearance which towards 
the end of August occurred over an enormous tract in our Presidency in the Gangetic and 
Central Provinces. 


In my progress statement bringing up the epidemic history of l.S69tottlnto date in 
August, I rcinurked on the jirohability of a further epidemic movement of cholera over 
Northei'H India in the first week of September, my anticipation being founded on a parallel 
event in the epidemics of 1856 and 1861, which will be found noticed in my printed report. 
The movement did occur, and its extent to any one unaccustomed to rogarii cholera as air- 
conveyed will appear almost incredible. 

It might be argued that in Persia and Russia the (diolera of the first week of September 
was n revitalisation under a special meteorology of the invading cholera of July. But to us ill 
Northern India the ejiidemic historj’ of the previous months proved that this cholera of the 
first week of September was a cholera truly invading an unoccupicKl area, and therefore I am 
disposed to believe that the invading cholera, which in the M(*ernt District and in Southern 
Russia dates from the same week, was the cholera of one and the same movement,. Be this 
as it may, botli manifestations were bc'yond question due to the cholera of the same ejiidemic. 
In the same week the Sirsa District was occupied, and the southern border of tho Bhawnlpore 
State touched; Upper Scinde was covered, and the Peshawnr valley filled with cholera; 
Astrabad, on the Caspian, was struck on the 8tli September, aud in the same week the cholera 
broke out in Kieff. 

In a jiostscrijit to a progresp. stofement dated 8t,h September, written on receipt of the 
first telegram reporting cholera in Peshawur City, it will be found that I stated my belief that 


• Pmcvodtiiaii of the Snnltiiry CominiMouer wUh tho novernment of India, No, 138 of 1869. 
t It in nioiit inti’TOathia to mile thnt it wiut on thin very diiy flfty-onp yriim .lao. ZOth November 1818. after the 
iirtting in of the mirtli-eiut monsoon, thnt cholera flriit nppearcil iit tlie Hauritias. Knm after the Inptr of iili these 
yeiirs, the evidcmiv of iiiiportstton, which nprwrcd to Sir Oilbert Wiuib to be uoncliuive, rcqninw to be reviewed in 
tile lij-ht thro'A'o njiou it by tbc parallel invasion of SSnnzibur in 1869. 



P»rt I.]. 


QEKEBAX. ASPECTS OF EPIDEMIC CHOLEBA IN 1809. 


205 


thiR appeamnoe of chnjon would bo found coincident with epidemic advance nn Northern 
Seinde and not upon the Punjab generally, and the sequel showed that my conjecture wok 
correct. 

4. This cholera of Northern India, of Northern Persia, and of the Caspian Provinces, 
will be fonnd deiun^bed in my report as the northern invading limb of an Indian cholera. 
It progresses along the track wmch .1 have called the northern epidemic highway, and lias 
its termination in Husaia and Northern Europe. 

5. It is the southern invading limb of the same Indian epidemic which has reached the 
eastern coast of Africa, and which is the subject of Dr. Kirk’s despatch. 

As early as June some coses of cholera were reported in the eastern districts of Lower 
Scinde; but it was in the end of sAugust and in the same first week of September that the 
invasion of the province actually occurred. This cholera wave appears to have extended to 
the Southern Provinces of Persia, and of this the effects are detailed in a report forwarded 
by the Government of Bombay, dated 11th November. 

As on our Nortb'Westeira Prontier, so in Lower Seinde this invading cholera was still in 
epidemic vigour up to the first week of Novemlier. At the end of October many jMHiple were 
dying daily at Kurraefaee. Prom my notes I find that I again nntici]iated the apiH'aranee of 
cholera on the African coast, towards which the uorth<eDst monsoon was now steadily blowing. 
In the last week of Octolier Her Majesty’s transport Ktipiraki, when .560 miles west of 
Bombay, passed through an immense cloud of locusts blown from the Indian shores, the wind 
Iteing N. N. E. The steamer KritAua, which left Aden on .^lOth October, “ ex|)oriei)ced fine 
weather to Longitude 58° E., but then there was a very strong north-east monsoon and heavy 
head sea to alwut 68° E.” 

It is jnst at this time that Dr. Kirk’s narrative reports the appearance of cholera on the 
mainland north of Zanzibar, indicating the progress to tho west of the southern limb of 
our Indian cholera of 1868-69. 

6. Invasion lieyond Hiodostan has in various epidemics progresseil on both tho northern 
and southern highways; but in other epidemics one highway only has been occupied and the 
eptdemic journey has been continui d along one only of the routes. Tho termination of the 
journey mgun on our northern highway is Russia and Northern Europe; when our Indian 
cholera moves on the southern, Arabia, Eastern and Northern Africa, and the shores of 
the Mediterranean generally, are threatened. 

7. In tho light in which I read parallel history, the epidemic now in progress has still 
before it a vital existence of at least two years, since it was in April 1S68 that its movement 
from out of the endemic area occurred. 

* * * * 


The fact that the cholera of tho current epidemic has already reached Russia and Eimteru 
Africa may, perhaps, bo considered of good import us regards the prospects of Central India 
and our Northern Provinces in 1870, showing, as it does, that a certain amount of the materies 
of the epidemic is certainly lost to us ; for in relation to this diminution the material of the 
fresh invading waves, which we have still to fear in Northern India, may have been to a great 
extent pushed on beyond the frontier.* 

8. It is important that we should consider what is the parallel in the history of the lost 
invading cholera of Euro^w of this Zanzibar cholera of November 18(59. 

At page 356 of the Indian edition of the proceedings of the Constantinople Conference 
will be found mention of the invading cholera of the end of 1864, upon whi<*h I grounded 
my anticipation of a parallel cholera on the African coast in tho end of 1869. Indications 
of the presence of cholera in Southern Arabia should now be carefully inquired after ; and 
even the most triflihg number of cases may be true forerunners of epidemic invasion. 1 
should lie inclined to accept tho mere empirical fact of the parallel oocurrenoe of 1864 as indi¬ 
cating the probabilitv of the apireoronce of a great cholera in the districts now oecupierl, and 
in Arabia in May, and in Egypt in the same month, or more probably at the usual season of 
invasion in July ti-om the evidence which tho event affords of epidemic progress on the 
southern highway.f 

9. Under any circumstances it is right that the warning should he given. We may 
never agein hear of this Indian cholera when driven so far to the south. But whether Arabia 
and Europe is invaded or not, there can be no question as to the significance of this cholera 
of Zanzibar in epidemic history. Two years of vitality remain to the cholera of the current 
epidemic; and in the event (ff the spread to Europe of this cholera and that now present in 
^uthern Russia persistenoe throughout 1870 and 1871 may be ex])ceted.” 

These papers contain the anticipations formed regarding the cholera of 1869. Thoso only 

M 1 - I .t. 1 who have eareftilly studied cholera by the history of previous 

Many (Ufficoltiea lie in the way in ., • i- , ^ ii _ 

. epidemics can realise how vast is the field which m a 

single year is opened up for our study. The events as 

they occur month by month and over the different 

natural provinces of the invaded area call fur an intimate 


tryins to eatiuntc the poattion of ut 
t'liMemic cholera etui too occurreneea 
likely to follow { aone of theie are 
iiua])enble. 


* above waa placed my idea aa to tae iequunee of evenU likely to bap])en ahould it have yioved that with the 
advance of the bead of the cholera of 1869 beyond Bindoatau, the general body of the matorica of the epidemic 
bad not diaappeared. Neither in the apring of 1870 nor up to date has epidemic cholera shown itaelf in Upper India. 

t See page 828, where the lataat despatch from ttw Bosident atlAden la quoted, in which is mentioned the rumour 
of the opprarnneo of this July cholera to the wrat of the Bed Sea. 
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knowled^-of past epidemics that their eignifieanoe may be read an^t. No aanerfioioi 
leJ^^u will goffioo in attempting to predict what is yet to be revealed in the wler montna ot 
liny year of invading cholera. It cannot but be discouraging to the earnest student ot In^i^ 
cholera that those who know nothing of what cholera is in India should w ready to maintain 
that these events happen not by laws but by coincidences, Md tliat the facta, os they oconr, 
are diverted in order to be made subservient to a theory. Those who know most intOTately 
what cholera in India means will be the least anrious to give to others amtimpations m 
advance of coming events, from being aware of the difficulty in many mses of making even a 
guess as to what is about to happen. But when I have been required to nnr opimon on 
Tttcord, I have not hesitated to do so, judging that any hlame that might a^h to me tor a 
false interpretation of passing events is not to be reekonw in the scale against the benehte 
may possibly arise from a warning given in time. I consider that th^^ anticipiraoiM iwiQ a 
iKisition apart from that in which others would place them. _ At the beginning ai the oholera 

season of 1809, I deduced that, from the geographical situation of cholera, a twrtom sequence 

of events would happen at certain dates; and since the sorinenoe of the events dra occur as 
unticiiiated, I recognise that what was then recorded is entitled to a pl^ not in too province 
()l‘ theory but in that of legitimate deduction. It must not be expected that when two aiteiw* 
lives are suggested both shall come true. It is the one or the other that may be realised, 
or the phenomena may so lie mixed that a parallel half way between either ro®y clearly le 
shaiKHlout. When on the l«th June I wrote the pamllels of 1850 and I®®” 
those of 1856 and 1861,1 did not anticipate that both parallels would be roahsod m 1869; 
but to any one knowing the entire history of the four epidemics, the oonsistenoies of what 
was suggested are now abundantly apparent. Notably these anticipations foiled m the one 
of having excluded the Peshawur Frontier, from the area likely to, be affected in 
Unless 1 had taken the parallel of 1844, I know of no other in recent times that would 
have suggested the advance beyond the frontier in the case of invasion in t)^e uvst y®*^ 
of tho epidemic relations of this cholera of 1844 I have no exact knowledge; and yetj peniai>s, 
the fact of the invasion of Scinde in 1860, aliovo alluded to, might have taught ns that toe 
iVoutier was not safe from tlie attack of air-borae cholera. The events of these two mouths 
up »n the frontier will ulwa,y8 hold an important place in the epidemic history of Uindostau; 
and when it is admitted that the invasion was not anticipated, it should not bo forgotten that 
what did hajipen snlisjquciit to the invasion proved the correctness of the opinions expressed 
at the time of the bccuri'ence. 


PART II. 

THE HISTORY AND GENERAL ASPECTS OP EPIDEMIC CHOLERA IN ISfifl, 

All the country south of the Jumnu, from Allahabad to Seinde, was at some peritid or 
other of 1869 covered with one universal sheet of cholera. Not one district in ol this 
vast tract claims to have been exempted from the invasion of 1869. Prom Northern Oudh 
to the Chutteesglinr Division of the Central Provinces, the report of the universality of the 
great cholera of 1869 is the same; there was not one district in the whole tract that was not 
severely visited. 

But as soon os enquiry is made regarding the population of the districts lying north of 

the Jumna and west of 80“ B. Longitude, we find that the 
Aren* of cxemptioa in 1860. margin of tile invading cholera has been reached; that hero 

cholera found no footing in 1869, and that from Shahjehaniwre and Puttebghur to Umritonr 
there existed an enormous tract of country traversed by every means of human communication, 
u'hich repelled the invading cholera of the year, although it marched up in strength to the very 
confines of the area. This was the tract of possible exemption indicated to Government 
on 18th June. The eastern portion was indicated as an area likely to be free from cholera; 
in tho western, tho chance (hat tlic oholera of 1869 would follow the course of the epidemics 
of 1850 and 1860, and show itself in the south only or in a sporadic manner only oyer the 
area as a whole, was weighed against tlie possible occurrence ot an invasion corresponding to 
that ofl 866 and 1861. , , ^ ^ ^ 

As for west as Cnwnpore, the force of the epidemic ooming from toe east was telt. Lawn- 
pore shows a register of 2,798 deaths among the population. This mortality tails off to toe 
west; thus—Puttehghur, 825; Shahjebanpotc, 267; Etah 242. To the north, Bareuly 
registera 935 deaths and Budaon l,l4l, probably in continuation of tho cholera of Northern 
and Western Oudh, in which all districts suffered severely; Gondah, Baraich, Fyzabad, and 
Scetapore having in 1869 registered upwards of 9,000 cholera deaths. i. • v 

The Civil Surgeons of these districts report os foUowii^ the same questions having been 
put to all by the Sanitary Commissioner, . . , . • * r 

Baubii.lv. —" There has been no outbreak of epidemic cholera m the city or district ot 
Bareilly during 1869.” Deaths roistered 9.8i7.* 


An ewggcnitsd itatemont from imperfisst reaiitratioa; in 1868 the *«ue oxoggsmtlon Wm ovidwt. 
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BtTDAOR.—"The statisiioa greatly exaggerate the prevalenoe of the disease. All sudden 
deaths, one may say, ate pat down to ohol^. Possibly as many as £00 were really attacked 
by cholera (up to Ist October) 

Suahjihakpoab.-—" a very small portion only of the district was affected. There have 
been no eases of cholera in the oity or civil station.' Ko measures of quarantine have been 
attempted.'' Begistered deafl» £67. 

Moaadabad. —" Not a stnffle ease of obolera has occurred either in this station or in the 
distriot during the present year." E^stered deaths 195. _ 

Etau.-— Hiere has b^n no oholera epidemic in this district daring the year. A spomdic 
case of the disease in a boy was admitted into the dispensary and proved fatal." Itegistcred 
deaths £4£. 

Buhorb.—" There has been no obolera either in this station or district daring the curreni 
year." Begistered deaths 88. 

SAnAiiDKroBB.->-" Without doubt the statistics given ore not to be relied on at all. In 
&ot 1 do not believe thot one of tiie oases so registered was cholera. Not a single case has 
oome under my observation; and on the most careful enquiry from the chief Native llukeetiis 
I could hear of no one ease." Registered deaths 18£. 

MozuFFBBNUGOua.—"This station and district have been free fi*om epidemic cholera 
during tlie present year." Begistered deaths 166. 

From Umballa, Loodianab, Hoshiarpore, Kurnaul, and Delhi in the oast of the Punjab, 

we have no reports from Civil Surgeons, because their districts 
remained free from cholera during the year. From Jullundiir 
rnnjab. « there is a rejwrt, although the Civil Surgeon rt'marks that l)Ht 

1£ cases in all came under observation during the year. 
Quarantine was maintained at the Boos from 9th August to 14th September, and during 
this time it is eAroordinafy to find that four travellers from Umrit.>iar only were found to 
have cholera, of whom one died. When we consider that Umritsur had been suffering fur 
two mouths and a half from cholera before the quarantine was established on the Beas, and 
that all districts east of Jullnndur continued free from cholera throughout 1869, we conclude 
that Jullundur was also portion of the same area, and we are prepared to learn that the eases 
which did occur were with one or two solitary exceptions travellers from the west on the 
Trank Road. But that tho quarantine was the cause of the exemption of the Jullundur Dis¬ 
trict there are no reasonable grounds for maintaining. Dr. Warburton writes" I do believe 
these measures were effective. I think the fact that only 1£ cases occurred in tho whole dis¬ 
trict is a sufficient proof, that is, if we look npon cholera ns a contagious or infectious diseumi, 
which 1 believe it to be." I think it right to mention this cuso here, as it may at some 
future time be brought forward in illustration of the efficiency of quarantine on this occasion. 

But having traced the exemption of tlie country in every district from the lino of 80° to 

the Beas bonnding the Umritsur District, it is necessary to 
fxenipM tract again towards the east, to call attention to an intru¬ 

sion from the south into an area adjoining the exempted tract, 
to which 1 have not yet alluded,—an offshoot of cholera from 
the northern epidemic highway, having for its base the cholera of this highway, and for its 
apex a portion of the Meorut District, in which it died away in the north. It was of no 
power, as the statements which follow show. But to us, viewing it in its epidemic relations, 
it has a value above what its mere aspect suggests. This offshoot comprehends the cholera 
of. the Meerut, Bolundshuhur, Allyghur, and Etawah Districts, and it may be studied in con¬ 
nection with the cholera of the Agra and Muttra Districts. The Civil Surgeons report as 
follows;— • 


Intrumon into tlie 
from tlie tenth readuu); at finr ss Uia 
Meerut Dutriot. ' 


MHBiinT.— The Civil Surgeon of the Meerut District thiitks that the mortuary registra¬ 
tion, which shows 565 oholera deaths, exaggerates the extent of cholera in 1869, but he recog¬ 
nises the prevalence of oholera as in excess of that of ordinary non-epidemic years. 

BotuNDSiroHOii.--" The statistics arc not reliable, because they exaggerate tho prevalence 
of the disease." Registered deaths 155. 

MyNVOOKiE.— " i consider the statistics pretty correct. The deaths are perhaps more from 
tho fact that daring oholera seasons eveiy death is noted as cholera." Registered deaths 349. 

AntYOHUB.—" I do not consider the statistics reliable. They err in exaggerating the 
prevalence of Uie disease. About 1 in 8,000 of the population may have died." Begistered 
deaths 4£9. 


Passing to the rast, the Etawah Distriot bordering on the exempted urea, and which was 

indicated in June as'a district likely to escape invasion, gives 
^ Etaw»b.s portion of ths exempted 449 deaths in the registration. But the report of the Civil 

Surgeon, who has evidently taken every care to verify his 
statehients, shows that Etawah was actually a portion of the exempted tract in 1869. 
And the same fact was affirmed by the Civil autbontics in the end of July, when they objected 
to receive the troops from Allahabad into their district, on the ground that to do so was to 
introdnoe an infecting material into an uninfected area. The Civil Surgeon writes:—“ To the 
liest of my lielief there were only £6 cases-of cholera. Of these 12 recovered and 14 died. 
If there is any error, it is, 1 believe, in exaggerating this number.” 
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! Appendix B- 


Nothing can he more definite than the geography which the reports and registration of 

these districts assign to the cholera of 1869. The natural 
etcmptMl tract province west of 80“E. Ijongitnde is as definitely marked as I 
I'mijMii. have shown it to be in Into ana in ail succeeding e|mloiincs. 

llie great cholera of the east marched up to its eastern margin, 
and the great cholera of the northern epidemic highway skirted its southern margin in all its 
strength, and j'et was powerless to pass to the north, even into the Etowah District imme¬ 
diately adjoining. The pyramidal otfsboot aifenting Allyghnr, Bolundshuhur, and Meerut 
was iiemmed in on the east, the north, and the west by districts absolutely exempted. 
And the cholera of the Punjab extenciiiig from the Beus to the hills had no power to turn back 
and invade even the districts lying immediately to the east. 


Before going further, I may note hero what I take to be the significance of the intrusive 

otfsboot from the northern highway and the exemption of 
Delhi, Umhalla, Loodianah, and Jidlundur, while the districts 
miihrd the Mevrut District. south and west and east ot Delhi and those west of Doodianan 

and Jnllundur suflered. 


At pages 19, 25, 53, and in other portipns of the report of last year, I have shown from 
the facts of several previous epidemics that the body of cholera moving from the south-east 
towards the north-west is apt to hecoino divided into two, the one column jmrsuiug its course 
iiniiitcmipterlly towards the north-west, while the second is turned into a divorlaouluin and 
shoots sharply towards the north, towards Deyrali Dhoon and the Terai; and that between 
these two limbs lies a triangular space, which is exemjited from invasion, having for its base the 
hills and the Umhulla, Loodianah, and Jiillundiir Districts, and probably the l^orkee .District 
to the east, and as its ajiex the point at which these two invading limbs diverge. Prom this 
cxenipteil sjioce on most occasions the Delhi District is excluded; hut in 1869 the dii'ision took 
])iace further to the south than usual, and in connexion with this fact the Weakness of the 
limb invading inlo the Meerut District was evidently associated. We find cholera in Goorgaon, 
Hissnr, and Sirsa, to the south and west of Delhi, and ahnndaut manifestation in Muttr i 
and Agra; and iiideliuiiely beyond, to the south and west, the great cholera sheet of the year 
covered all Central and Western India. The pyramidal offshoot of Allygliur, Bolundshuhur, 
and Meerut I regard as the honiologue of the northern invading limb oi' Uie ehulern of the 
western division of the epidemic area of 1856 or 1861 ; and the pj^raniid-shoiied exemjited 
area of 1869, having for its base the bills and the adjoining districts, and for its apex tlie 
Delhi District, 1 take to he the same which was lel't for the time, or, jiermaneuily, a blank in 
the geograjihy of former epidemics. 


Before Bjicaking of the history of the invasion of the invaded area of 1869, which com- 

jirehends the history of the cholera of the districts of the north- 
KunininHl tract in NortiiCTii India, orn epidemic highway, the cholera diverUnl into Allyghur and 

M™™., tt.d,of U., 

cholera o1 Lahore and Umritsur and the districts immediately 
to the north, and the cholera of the Peshawur Frontier, 1 sliull complete here what is to he 
said regarding the exemption of tracts within the general area covered by noticing the exemp¬ 
tion, sti often sjKiken of in mj' jirevious report, of the region beyond the limit of the monsoon, 
that is, of tlie districts in the north of the Punjab between the Jhelum and the Indus aiui the 
country lying to the south, comprehending MooUan and the districts adjacent. 

Knowing nothing lieyoiul the liare fact that cholera had apjHuired in the Peshawur valley, 
at once I drew from jirevious epidemic history the inference tluit no gcogriipliicol euniinuity 
would he found between this cholera of the first week of Sejitemher and the cholcrii which 


had existed from the end of May up to the same date in the Ihnritsur and adjoining districts, 
and that if cholera ajijicarcd at all in the Bawul Pindee District, it would he but the shadow of 
what was likely to occur in the valley of Peshawur. It is unnecessary to go hack to epidemic 
history to show that minrantine has nothing to do with the exemption or occujiation of the 
districts between the Jhelum and Indus ; here again in 1869 we have rejieatod simply the 
illustration of 1856, 1861, and 1802 of exemption in relation to a certain geographical posi¬ 
tion (see note, page 226 of the rcjiort of last year). Tlic Sanitary Commissioner ibr the Punjab 
vejiorts that there were 11 deaths from cholera during the epidemic jieriod, of which two were 
seen by the Civil Surgeon of Kawul Pindee and one by the Gamson Surgeon of Attoek; and 
tliat the others were alleged to have occurred at a village on the Indus, hut that their genuine¬ 
ness was questionable. Immediately to the west the inhabitants died by the thousand in the 
vallies of Peshawur and Kohat. 


I shall reserve what 1 have to say regarding indices afforded by the aura of the cholera ol' 
invasion within the area actually uninvad^ until 1 come to speak of the phenomena attending 
the various raovemeuts of cholera in 1869. The registration of the general population shows 
very beautifully the fact of exemption, and any statements that might have been here added 
would have reiterated the same thing. The districts of the Punjab shown as exempted, were 
truly exempted in 1869. 

With reference to the facts stated in the paragraphs which follow, the results of the 
registration of cholera deaths throughout Central and Upper India in 1869 are sliowp in the 
table here annexed:— 
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Dll. jiryden’s statistioai eepokt on the 
Cholera Deaths registered umovg the General Population, —(continued.) 


[Ai^endix B. 
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tin- 

link* joining on thi* cholera with that 
of the endemic iwein. 


Returniixg once more to the east, to the western marj^n of tlu« yi-llovv ))ateh of J 8(iS, 
Gencml oonnectton of the cholcro we have to trace the occuputi.m of the (Hstri.-ls south of the 
of I8fla wherever met with, and the Jumna, the oconpiilion of the nortJiern liijrhwav, aiul the 

invasion of Seinde and the North-Western Frontier, and so to 
link oti the cholerst of Lower Beiiffal of IHtiS with the eholcra 
of Persia and the Caspian Provinces of 18(50. 

That the cholera manifestations of the end of March anti first weeks of Ajnil of the 

Bunda District, of Gwalior, of Ajniere, and Alalwa wore 
Octnipntioii hy invutiim of the di«- immediately coniUH-ted tojfethor as jiortions of one t-piilemif 
Mov««i'«t*ofX-\U"Lck*of M«r‘ accornplished at this season hy the revivin- cl.olera from 

within the invaded area ot 1808 there are no frrounds for 
concluding. The features of the cholera in these months epidemic over Western India snogest 
that the cholera found in the Nerbndda valley hi January and February was but an earlier 
exhibition of revitalisation of tlie same mnteries which hccamc evident in Mahva in Miirtdi, in 
Ajmere and Bhnjial in April, and in Saugor in May. But that the boundary line in the east 
was so fur transgressed in March and April as to admit of the appearamre of the ejiideinie cholera 
ns fur to the west ns Banda is also true; as much of the northern e)iideinie route as lies in tin- 
natural jirovinee under eastern influences was eeiiainly enterwl early in JSOt). I’hns for some 
portions of the Banda District the register gives in April 221 deaths; and the Civil Surgeon 
remarks that the death reports of the Banda District arc generally correct. The first case (Hn iii rcd 
in the district on 3rd Ajiril, and then cliolcra spread widely and rapidly. Bnl in llanda itself 
the first case did not occur until the 4th*May, and this case was imported. Tlic first residi iit. 
was attacked on the 8th,* and from the lOtb of May until August 28t,li cholera contiiiiied to 
make its appearance. And, again, in the eastern jnirtion ol' the Fultelijiore District cholera 
appeared us early as the 16th Pelu-uary (a single easi-), and in Mareli 281 deaths were registered. 

The general table for 18G.9 is a sullicient index of the universality of the revitalised 
„ . . • . , cholera thronghont the (Jangetie Provinees, Glide, and the 

EpMcmk Highwaj”" ” *** “*^‘'*”* Central Provinces in April and May. And what I have now 

, to endeavour to show is one of the most important links in 

the chain of the history of this cjiideroie. It is the fulfilment of the anlieipation founded on 
the liistorv of the epidemics of tiie jmst fifry years, tlint the cholera of the yellow jintch of 1868 
would iilxiut the 20th May make its epidemic movement, per eaUiim, into thif western division 
of the epidemic area. The history of the appearance of a cholera invading at. this time in 
Jlmnsi, Lnlliitporc, Oraie, Humeerpore, Agra, the districts of Ontral India and Hiijpootanu 
not alfecteil in the curlier months, and also in Meerut aiid the Punjah, is required. Smdi move¬ 
ment, is not a mere empirical fact. M'heii if. do»*8 occur it occurs along with the aerial commo¬ 
tion which follows the ap)>roae,h of the south-west monsoon to tlie wcsD'rn ijoasts of India, 
where it is expected to arrive about 2olh May. 

Shnultimwms «pi«..m.nre of cholora I’ho opening paragrajih of the scetion of Dr. Moore’s 
nvnr widely gcimraU'd dUirictR of Jiiij- report Oil the Dispensaries of Kajpootanu relating to the 

cholera of the year is as follows:— 

“Tlic history of the eholcni epidemic in lla.jpootana iluriug the past year ])res<!nt,s 
various points of great interest and imiiortanee. The general and almost simnlbineous iijqHair- 
aiiec of tho malady over such an extensive area is altogether opjsised lo the theory of 
eominunieation hy hniiian intercourse being the only means hy rvhieli cholera is disseminat.ed. 
In May and June the disease showed itself in many widely distant localities. In the fonner 
iriont.h, Rntlarn and Joura in Central India were aflk'trid, us also Jeypole and Balniere in 
Mnllanneo at the opposite or western extremity of Rajpoot ana. In the mirtli of Rajjioot.ana, 
llttjgiirh in Ulwar wasafieeted on the 2.8th May, while on the 2nd June,*the disease comineneed 
HO far south as Morwurra in Palanjioor. The jdnoe mentionwl may be seen on the map attm-liisl, 
being on tbe extreme frontiers of the province, and, as if to render the theory of diKsi-mination by 
human intcreourse still less worthy of credence, we have eludera reported in Persia on 1st .Iuly.’'t 

Prom the map which ace^ipipanios Dr. Moore's rejxirt., 1 have extrael.ed the following 
dates sliowing the first apjicarance of eholcra in different localities in the vast ti'iritory 
comprised within the region known ns Rajpootana. It is wonderful to find that out, of tl. 
dates cnteretl, in 23 iustanees tho outbreak commenced between the 25th May and loth June:— 

Smtdfaneout comvmemenf of the outbreak of Cholera in different parte of linjpootana in 18C!». 
Kerowlic ... June 7tli Palleo ... First rvcck ol’.1 mio 


Bhnrt.iK*re 
Hindowii 
JtMHidce 
CliidawB 
Rigglmr 
.leypore 
Uoodoi) 
KiHlicngbur 
Deolw 
Ewiseeraliad 
.londpore 


Juno 121 li 
June 15th 
Middle Ilf June 
Jane I4tb 
May 2Hth 
June 12th 
May 26th 
■First week of Jane 
June 2nd 
June 12th 
June 12th 


Soojiit 
Knukrowlie 
Kherwarrali 
Dongurtsuv 
Pertahulmr 
Erfiipisirah 

Oodeypore 

Aboo', Villages around (0) 

■Diiesa 

Movwarra 


May 216 h 
June loth 
June Hth 
Miiy 241 li 
May 251.11 

June 2Jrd,tint in iieighlmur- 
huod la-fore this diite. 

Ji ne 41 h 
June 3rd 
June 2nd to 2'l.th 
June 2nd 


• (lomiisre the history of invasion ill 1H67. On 1 Itli and 12Ui Mny the llanda District beiatme affected in 1867 

(laiges 130 and 131). 

t Tlie ontliTOiik commenced on 18th June. (I’rocei'dings. Snnilary (luminissiuner, 312 of 186tl). 
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TIiuh iu the First wwk of Juno, one vast sheet of invading; oholera appears covorinj? Central 
India from Bhurtpore to Deesa. Wo can truce the same eliolera even further to the west. 
Vor when wriiing regarding the cholera of Sciiide of Septcmlior, the Cominissioner relates 
that in the Thnrr and Parkur Division cholera apjiearcil in four villages in June. The 
I’olitioal Superintendent reports this cholera to the Commissioner in Scinde in a letter dated 
ir»lh June. From merely casual informutiou and details regarding one or two localities, I 
com-ludcd very wion after the occurrence that a great movement had taken jdaee, and I was 
cnahled to incorjKjrate this anticipation in my pnwious report (note to page 19S)). 

The date of the outhrcak in Bhopal is not mentioned, hut in his report for July {(jazetfn 
... , , ■ i, of India, page 1205), the Residency Surgeon says, that 

l«n,,,Hi Slate and ihfini.igbb.mrhi.oil. throughout June cholera prcvadeil to a great extent in the 

city of Bhopal, while in July there were 678 deaths. The 
dates on which cholera appeared among the troops may help to supply this date. On 26th May 
a man of t.he Bhopal Battalion died, and on the SOtn a man of the let Central India 
Horse who was at Sohore on escort duty. On Slst May and 5th June the fimt men of the 
Central India Horse died at Ooonah. On 6th June two men of the Bhopal Battalion escorting 
pi isoners were seixed on the road and were taken into Augur, where they died. 

, ,, I have already quoteil the letter of the Deputy Inspector 

ill the Agm und Meerut DivUious* thc Afjrft CivclG^ ^(iatt!(i the 14ili Jutic^ tliiit choloru hud 

hroken out at Jhansi and thnaighout his circle. 

The registration of the city of Agi-a sliows deaths daily from the 6th to 20th June, and 
the first actual break occurs after the 8th September, seven deatlis only apjiearing between 
the 0th and 60th. Before the 5th June three deaths only were noted in Agra—on lltli and 
2.')th May and Urd June. In the 40th Native Infantry the first fatal case occurred on 61st 
May, the second on the 9th, and the third on the 12th June. 

Aplyghuk.—“ No case of cholera occurred in the Allyghur District hef<ge June. The 
first case occurred on the 3rfl Juno and the last on the 20tli September.”—Civil Surgeon’s 
re|)orL 

Myni’Ooriu.—T he first case occurred in tlie district on 8th June and in the city on the 
12th.—Civil Surgeon’s report. 

Mjsbrijt.—I n May nine deaths were registered and in . June 21. I think it cx- 
Iremely jirobi.ble that some cholera appeared in Meerut at this time; the history of ail former 
epiilemies at Meerut shows how ajit to appear is this spring cholera in advance of the monsoon 
manifestation. The Civil Surgeon, however, remarks:—“ There were said to ho some casus in 
the early months of the yeni’, but 1 doubt this.” 

JjiANSi.—Continuing from west to oast the history of the distriebs of Central India, we 

find the same dates still holding gixid :—“ The firet case was 
reported on 28th May at Muttuuia on the north-east of the 
district, distant from Jhansi 4.5 miles. On the JOth June 
cholera broke out in Jhansi in the poor house.”—Civil Surgeon’s report. 

Lullutvorr.—“ Not a single death was reported from cholera for some years jiast. On 
2.5tli May 1869 the first case re|)orted appeared at Mehrownie, a town midway between Lid- 
liilpore and Saugor.” Oreat ns was the mortality registered, the Civil Surgeons of Jhansi and 
Lidlutpore state that the deaths nre far underrated. 

IluMRiaiO'oiin.—The Civil Surgeon gives no details for his district, and makes no replv to 
the seventeen quest ions which stand ilrst iu the list proposotl liy the Sanitary Connnissioner. He 
notices, however, the fact that the first case apireared in the station on IGtli June, and the 
registration teaches that the history of invasion was here not dilferent from that of the adjacent 
districts:— 

April. May. .lunc. .luly. August. Septemlicr. October. Novembi.r. Deivmbor. 

Cholfira deaths Tegistcrol 32 6/5 769 967 212 39 4 

Or, MR.—The registration of the Oraie District is exactly parallel with that of Humeer- 


(/ti.ilortt of ibfi sam« period in tb« 
tlistriris Houth of tbo Jumua. 


pore 


Oliolcrii di'eths regiHleriHl 


April. May. June. July. August. Septemtier. October. November. December. 
3 m 671 819 1260 322 76 . 


'J’he Civil Surgeon, however, gives no account of the deaths registenul in May and June, 
and says that in his belied' eliolcra did not break out before the middle of July. 1 iiiid how- 
evi>r, on turning to his Jail Return of June the following:—" Pernicious intermittent, remittent, 
and ardent fevers siuldcnty broke out in the district from the excessive heat ol’ tlie season, 
and have assumed an epidemic form since the Slst May, and have prevailed with more or 
less severity throughout the month. Five cases occurred in the jail, of which throe died.” 

The first of these cases was admitted on the 5th and dieil on the 6th June. The death 
report in this ease is ns follows, and 1 shall (jiiote this ease only:—" The man hod been uuwell 
during the night with symptoms of indigestion and fever, but informed no one of it until 
the following morning. On admission there was nausea and inclination to vomit with a 
hot and dry surface and quick pulse. There was a rumbling in the bowels unattended with 
uain. He looked anxious. As soon as the Iwwels commenced t,o act the vomiting again 
began. The stools were at first liquid and feculent, but gradually changed to a watery lUiid. 
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Tliirst also became mumcneliable and the patient rapidly collapsed. The snrfiaio bcciuii.- 
cold and clammy and all the symptoms of cholera became apparent." The report o-oes on i,i 
state that the man rallied, bat twelve hoars after became suddenly comatose ami dmd hclor.- 
the Surpfeon could roach the hospital. It is evident tliat the cholera of the Oraic l)is( rict, 
dnU« fr«)m Slst May. 

This, then, is what occurred in tlie stations on the northern c])idemic hiffUway. Were it imi 
for the fact that the simple qnestion was pnt to Civil Surgeons—when did cholera appear in 
your district ill 1809? one would almost bo incliniHl to imagine that the leading ipu slion 

hod been put—did eluilera appear in voiir district towards 

rSs.Tft “s "i ti,... .,,1, 

tlip Untt iveek of June. written up to the theory involved. As tlie case stands, 

these reports are the pure expression of a fact in epiilemiolo»'v 
which cannot be explained except by the admission that, nniversully mid at the saim- 
time, the eholeraio influence of the same epidemic was in motion from the’ banks of tlie Jiinin.i 
to the Ituiin of Cutoli (Thnrr and Parkur). I have placed here these statements ns the 
medical ottieers have written them, and I may safely assert that not one of lhc.se slatcments 
has been influenced in its dircutiou by anything which 1 may have written in n\y report 
of last year. 

I am well aware that no portion of my lata report has been received with greulio 
suspicion than that in which I affirmed that the great cholera ol’ the Piinjah univer¬ 
sally manifested from Delhi to Peshawur laitweea tlie l^tli and I9tli May IS((7 was a 
eholera air-borne and distributed at a normal season; and the fact that moiitbs before I luid 
formed the anticipation weiglicd little against the palpatde fact that the roads from llurdwar 
to Umrilsur were lined with dying pilgrims in the third week of April. One reviewer 
writes“ In this allegation we have eitlier the expression of a very, remarkable fact, or a most 
ingenious instance of special pleading.” No snspieimi of the possilile effects of hiiinan 
intercourse can attach to this illustration from the history of 1899, auJ we are Ibituuate in 
having such an illustration following at so short an interval. 

The Civil Surgeons of Muttra and Goorgium, soutli of Delhi, are unm«iuaiiited with 

the origin and progress ol' cholera iit their districts; but tiu' 

l)(■,vlllul tlio northuni of tho to® last wttk ol Mai, 01 curly m June, they wire slightly 

('imteiuic Iiiglavay. aWectcil by the same cliolera wave :— 

DuaUi Ilf ikv General Populatiuu. 
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Thus this cholera is traced up to the edge of the desert. Prom Bikaneer we liavo im 
information beyond the fact mentioned incidentally by the Civil Surgeon of Sirsa, that 
in August, six cases of cholera nppcarctl at a town of bis district bordering on Bikaneer, ami 
that two months liel’ore cholera hiul appeared in that State. 

But I have many times renmrkeil that in tincing an invading wave of cliolcia, 

Cliolrru of the d«te on tlm ^ and teriliiimi 

oinHwitc mnrain of tUo nniurnl pro- margin ot the natural provinec, where we may hml the very 

from tlmt by wliicU iuvstlmg same cholera precipitated in strcngtii, altliougli the iiidiiai- 
inllnoncisi tfiitor. Cbokro of SealkoU', tious over the province itself may be of very slight ini- 
iiinUur, ttui tio im» 1 . porlance. This is what appears to have taken* jilacc in the 

Punjab in the last week of May in 1899. While aerial commotion is occurring over the vast 
tract in the south, in the north the cholera of the same moveiiient is being precipitated in 
strength at the terminal extremity of the monsoon province and I’ar ujt among the Uiinulayas 
close to the snowy range. It was at this time that the great cholera of Umritsiir which, as 
elsewhere, culmimiteHl in August first appeared. The report of the Cominitte*c njipointcd 
to iuquire into the causes of tliis cholera slates:—A few eases of a doubtful cliaraetcr 
occurred in May, but it was not until the 27th that the Civil Surgeon was satisfied tliat 
genuine cholera existed in the city.” * * * “On the lOtU June it broke out in 

the northern quarter of the city,” 

Even beyond Umritsur, this eholera wave extended, for on 4th June at Sealkote an 
officer of H. M.’s 88th Regiment was struck down. This was a very severe and charaeleristie 
ease of cholera, but the paiient survived. 

In the first week of June tliere was a distinclly marked tendency to cholera in Simla : 
and I was able to append notes at pages 1 lift and 199 of the second section of my rejsnt ol’ 
lust year mentioning this, altliougli at the time ignorant of the general epidemic conned ion. 
Oil the 19th the report was scut to Simla, but cholera was prevailing in strength fourteen 
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marches Wyontl in the interior of the lulls; and even up to October accounts continued 
t<j he received of its existence on the hills beyond the Sutlwlge. 

Such is the history of this Vast movement of cholera as far as I am acquainted with it. 
1’here exists not otre iota of evidence whiidi mi^ht tend to show that this was a cholera 
revitnlis»,*d from that of a previous epidemic. Tlic cholera of this area was Ireyond doubt 
derived from the cholera of 1868 as defined on the map for that year, and tlie movement, ns I 
have now descril>ed it, is only what has occurred in pi-evions epidemics, and will occur as often 
in the future, when this description may be taken ns a standard of reference. 

I may note njfaiu here, that a desratch from Persia, dated Hth July, announces that since 

18th June scA’eral cases of cholera had token place in Teheran, 
and tliat in the town the number’of deaths had increased 
from 8 to 27 daily. 

It was in the last week of May that the monsomi 
appeared on the western coast, and in the first week of June 
rain was (general thvoughont the Bombay Presidency and 
in Sontbern Scinde. 

In the Central Provinces the wind had set in from the south-west, and in all districts 
(lie promise of the monsoon appenrwl. 


Oholora 

.lane. 


ill Peniiii in the niiiMlo of 


MHawoloay BccoinpiinyiiiK the move- 
iin-iit of vhiiloni in the Inst wuok of 
.'Illy Hini till’Iiogiiiiiiiig of Juno. 


Dhtrict Jtepork/or weeh ending Wi June. 

Nagpoke. —’Nights cloudy, and there is every indication of rain. 

Bhcnmaua.—P revailing wind west by south-west; clouds hank up daily. 

('iiANUA. — tv father cloudy and "’indy. 

"NVi itPAiT.—Cloudy daily; wind south-westerly; a small drizzle fell in Wurdah, and a 
heavy shower in Ilingnnghat. 

Bai-agiiat.—C loudy sk}' towards evening. 

Savoob.—.S outh wind ; on the Ith and 5th slight showers of rain. 

Baitooi, —Wind from west and south-west. 

(hiiNDWAiiA.—Wind variable; in the morning north, and in the evening veering round 
inwards south-west. 

NriisiNGPORE.—Wind steady from the south-west, till the afternoon, when it veers to 
Miuth. Heavy elouds hang iihout. 

Njmab. —Heavy elouds have been hanging ahont all the week. 

Raipoke.—I’ revailitig wind at the beginning of the week mostly from the south, but 
latterly more constant from the west. 

Associated prohahly with the aerial disturhauee in the south, nearly every district of the 
Punjab got the first rain of the season oh the 8Ui and 0th June. 
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But this was not the hurst of the monsoon proper. The Punjab got no more rain until 

the first week of July, and it was on the 1.5th that steady 
*’|je>jo»nctmiicmmiiaii.viiigthe Bating rain set in, In the North-W’estern Provinces the change to- 

wards the monsoon began in the lust week of June. The 
Jieporter for the North-Western ift’ovinces sb 3 'b :—“ About the 17th the indication of a change 
look jilace, but in many places it was so unimportant as not to attract notice. W'hen it was 
noticed the wind had liecome more or less easterly and clouds apjieared, and it felt cooler when 
slight rain fell. The change of weather was more decided on the 281x1 and 24th, and on the 
latter day ruin fell in nearly, all the stations, and esjiecially in the more eastern districts. 
* * Tbe monsoon may be said to have commeucotl a day or two jiast the middle of June, 
hut its effects were not very ajipareut till the last seven or eight days of the month.’' 

'ITie following rqjiorl of the Government of the North-Western Provinces to the Govern¬ 
ment of I ndia on the proHiieets of the season, dated I Otli July, is of extreme interest to us, 
as showing ho'v true is the natural jirovince 'vest of the linc’of 80° .E. liong,—the limit of 
natural influeiiees from the oust, and the limit of cholera progressing from the east:— 

“There was a good fall of rain in Gorurdtpore on the 24th June, hnt the first ajiproach of 
(he regular monsoon "as on the 29th and 3Cth of that month. On the 80th it ruined 
heavily and continnously througliout the Benares and Allahabad Divisions, the storm passing 
steadily from the cast and reaching to Eta'vah, and through Oudh as far as Bareilly and 
.Shahjchaiijiorc; 'vest of that line it did not pass." * * * W’est of Mynpoorie no regnhir fall 
has yet occurred. There have been showers in some places of tolerable quantity; but the setting 
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of the moniuon 


in of the raine is not reported from any place in this quarter. * * On tho whole, ih<‘ intelli¬ 
gence is ^ood as far west as Furruckabad (J’uttchghur). * * Bundlccund has also fared on 
tho whole well. The fall in Banda was good. * * In Huroccq>cre the average! fall was 
24 inches. * * At Agm there is reported a heavy fall on th<! fith, and there havt! been ^htiwers 
in Muttra. * ♦ No regular setting in of the rains appears to have taken plaee in the Meernt 
Division. There liave been showers of more or less intensity and duration, * * hut it is to 
he feared that west of Mynitoorie and Etawah there has yet been no regular monsoon." 

Again, in the week ending 22nd July, the Lieutentmt-Governor of the North-Western 
Provinces reports,—that during the week that has pnssetl, rain has fallen sufficient to remove 
for the present all apprehension of agricultnrhl failure. 

Now, it is a matter of observation that about a fortnight or three wotiks after the setting 

in of tho rains, the strength of an cjtidcmic cholera begins to 
re-appar iu UpfKsr India. From the regislrntioti of the 
general ]>opu1atinn the interval ladwcen the cholera of the 
spring and monsoon is scarcely apparent, although when studied in the type, which gives 11 
true rejiresentution of the fact, it is readily seen. In the first part of liite jm'sent paper. 
)»age 200, 1 have shown how, throughout the statious of the European army, tho cholera of 
the spring died and was succeeded at an interval by the cholera of the monsoon. The same 
fact is apparent in the table at page 232. 

Tlie repression of the manifestation of the, spring-distributed eholern was henutifully 

„ ft. .1. 1.! 4 «. *1 illustrated in tho case of IJmritsnr, wliere, nlthougli 

UlUHtnttum from thnhiKTory of the , . , ,, . .1 , 1 j- . -i x t 

i:iiiritMiir ehotora of rrpreiwion after localising causcs were at the maximum, the eholern distribnteil 

invasion, of culmination with nioniuun in the last week of May was repressed up to the 13th July, 
influences, and ot uHtural decay. when it began to show itself in power. The Umrifsnr 

Committee write thus :—" Throughout June the deaths in one day never rose above four, and 
the total deaths in June were 38; the disease was eunfined to no particular quarter, hiif 
isolated ca8i*8 occurred in all dinictions. During the early part of July the number of 
eoSualties was small. On the 13th and 17th and 27th there was rain, and cholera inereased 
rapid!}’, the deaths being on the 13th, 10; l.'ith, l(f; 10th, 27th; August 2iul. 35; 3rd, .52. 
Frnm this date the disease was universally diffused, and reached its climax in the death of 
118 jiersons upon the 10th. Its fall was more rapid than its rise, and the last reporhsl ease 
was on the 8tli Oetoher.” This will always remain on record as a perfettt and standard history 
of eholei’a in relation not to a jKipulation hut to a hujality. No localising condil/ions could 
maiuluin this vital cholera in file; on the 6th Septemlier it begun to die, and it was dead 
absolutely on 2l8t Sept ember.* 

Compare the winding up of the epidemic of 18.56 in the Lahore and Feroy.epore Districts, 
as given at page 165, to show how rigidly the law, of extinction is enforced, and that the 
same law holds good, whether types of the population only he taken, or the population as a 
whole :— 


" III the 70th Regiment at Ferozepore the last cholera case occurred on 2.2tu\ Septeniher, 
in tho ArtilliTv on 17th Septcmlier, and among the Native troops on I8th September. I'lie last 
<’use in Her Majesty’s Slst Regiment at Meean Meer was on 23rd September; among Native 
tmops between the I4(h and 21st (8th Cavalry, 21st; 16th Native Infantry, I fth; Folice 
Battalion, 14tli; 26th Native Infantry, I6th). This shows what is meant by the end of the 
reproduelion. It is the date up to which outbreaks can occur in consequence of the presence 
of vitalised cholera over the area.’’ 

Before leaving the history of eholera in Umritsur, it is of interest ffi notice the dales at 
Tmlicvain type* of the romuiunity which the cholera of the moiistsm season afleeteil our types 
which show that, the piiraUela of 1850 of the iKipuliitioti, with reference to the nnticqwtion of the 
ami 1801 ill this liioality might readily possible appearance of cholera at Meean Meer on the 7th or 
have iMicn repeatcal in 1800. following the parallel of 1856 and 1861. Meean 

Meer enfirely escaped, and also the Central Jail at Lahore. But in the female jail a woman 
died of dinrriuea on 8th August, a second died on the 13th, wlioai ease also xyas rotunu d as 
diarrhoea, and on the 18th and 19th two cases proved fatal, recognised as un.Iigiiant eliulera 
of one (lay’s duration. In IJmritsnr, "cholera apjieured in the jail for the first lime on flic 
10th August; and in the fort of Govindghur, distant a quarter of a mile from I’lnritsnr, the 
first case was that of a gunner on the 6th August, follfiwed by eight more cases tqi to Septi-m- 
berSrd.’’ How nearly the parallel of the past was realised may he galliered from indices 
such as these. 

But 1 have spoken of the same eholcni which was localised here in June as having passed 

over the Simla Hills, and not less W'onderl'til is the jiiirallol 
Bigniflcanec of ttie Subnthoo cholera ^bis locality. That the eholera of Siilwthoo was 

Bth Au^at." “’““*‘^““*“8 ““ localised somewhere ill the hills is, I think, shown by the 

fact, that at. this very date it beciinie ninnifest in power, while 
the history of a far spreading cholera is wanting. No cholera apjieared at Knssowlie, Dugsliaie 


• 1 (itwcTvc IKI Iiolici' ill tlic rctnniH of the caw of 8lh October; tho register ceases on "Ist feejittiiiiar, up to wliich 
ilate n luliil of 3,02G ciiolcra deaths were registered III the city. 
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or Simla for the additional 1,500 feet of elevation, and the fact that these stations are not 
overtopped and surroandcd by neighbouring hills was sufficient on such an occasion us this to 
secure immunity. There is reason to believe tliat at Subnthoo also the eholeraio influence 
which porvadwl the hills early in June was felt.* Be this os it may, the ^rollel holds, that 
in the regiment cholera broke out on 6th August, and that the termination of the cholera 
occurred almost to a day with tlwt of the IJmritsur cholera, for the last man died on- 
IHth September. 

"What I have shown in the case of the European army, I illustrate again from the 
DaicsofUio conunencammit of th« history of the jail population, namely, the awaking into 
moiiimm oiubronk* auioug; tho Jail epidemic life throughout the monsuon an>a from the Behur 
impulatlon. Provinces to Uniritour of the cholera of the spring as sinm 

ns the monsoon had fairly set in.t Below are given the dates of jail outbreaks, distinctly 
belonging to the monsuon season, and cut off from the spring eholcru of 1600. The deaths 
of the same area were in June 12 and in July 105:— 


Dates of the jail outbreaks of the epidemic area in the monsoon season of 1869. 

(Compare T}abU for European Troops, page 200. j 

Lulluipote. 17tli to 2J!!th Anguwt. 
Jlmiiiii, 1.7tli to 26th August. 
Ajmere, 20tli to 26th August. 
Agra, 26th July. 

„ 23r(l to 27 th August. 
District, 13th to 27th Au> 


llanchoe, 20th to 27th July, 
jbiriieuh, 20th July. 

Armh, 10(h to 23rd July, 
(thuniparun, 16th to 30tli July. 
(^Iiupm, IRth to 2(Hh July. 
Ucnarcs, 1st to 7th August. 
.lonn{inrr, 3rd August, 
tioruokiwro, 10th to Hist July, 
liao Bareilly, 12th July. 


Oonao, 4th August. 

Nogode, 27th July. 

Allabalmd, 18th J uly to 2nd August. 
Shaldehanpon!, 10th July. 
Bareilly, 14th to 2lBt August. 
BeissjioH), 8th July. 


liandhara, 24th J uly to 2iid August. 
Chanda. 17th July to 13th August. 
Jttbhulpore, 12th to 28th July. 


gust. 

Uiuritsur, 6th to 22nd August. 
Lahore female, 14th to IHth Augt. 


Monsoon movement nbont 17lh An* 
gust rorrespomliog probnbly witli that 
usunlly observed in the Inst week of 
.luly and first week of August. The 
H|i«cial meteorology by which it was 
urcoin]>HUied. 


Ijooking at this tabic the curious fact is observed, that tbe dates are clearly divisible into 

two. Wliilo the prevailing dates in the eastern division of 
the epidemic area range from the middle of July to ^lie 
first days of August, in Lullutpore, Jhansi, Agra, ,und 
Ajmerc, all tbe jails were attacked between the 17th and 23rd 
August, the outbreak ceasing on the 25th, 26th, and 27 th 
August. Now, this is precisely the time that we register the 
invasion of the Meerut District. The Civil Surgeon of 
Meerut writes:—“ The first coso came to notice at Ghazeeabad on 19th August, and in a few 
days cholera appeared at Meerut and its neighbourhood.” A workman employed on the Delhi 
Hilihvay between Ghazeeabad and Meernt was seized with cholera on 2l)th and died on 21st. 
Two eases, however, hod appeared in the Sudder Bazaar at Meerut on 18th August. “ The first 
ease in the city occurrml on 24th August. Cholera appeared at Ghazeeabad, in the Bazaars, and 
ill the city, all in the course of a week.” Here is a definite stotement, and a clear history of 
a further movement of cholera, if cholera moves aerially and not by human intercourse. It 
Was at this date also that cholera made its appearance in Allyghur, and it was ru])urted that n}i 
to the 20th, 20 cases had terminated fatally. 

We may then try to trace whether this movement of 17th August was accompanied with 
„, , ... meteorological phenomena that can lie recognised. 

of”mv<m.e"irt irtbe end of’7^smi The Secretary to the Lieuteiiaiit-Governor, North-Western 
first week of August, and attonding Provinces, addressing the Government of India, in the Home 
the niovoment of I7tb August. Dejiartment, dating 23rd August, writes as follows 

"Everything *18 still prosperous in the castorn districts (those corresjionding to our 
natural jiroviuce), where the harvest promises to Im unexoeptionably good. But tJie western 
districts have, during the past two or three weeks, been the subject of renewed anxiety. 

“ Early in the present month there was a general cessation of rain, accompanied by a hazy 
dry west wind, which continued so long in the upper districts as to occasion apprehension, and 
in some quarters injury to the crops. 

" About the 16th or 17th this passed off, and cloudy weather re-appeared, bringing with it 
heavy falls of rain, which in most places have proved sufficient for the present. The greater 
part of the Agra Division (esiieeially the eastern portion) has been plentifully watered; and 
in eastern Boliilciind enough bos fallen for present.necessities. There has also been rain in 
western Bohilcund, but more partial. The Meerut Division has fared worse; but a heavy 
fall of three inches is reported this morning at ]!|^oZuffernuggur, and there have been showers 
in Seharunporo, Bolundsliuhur, and Allygurh sufficient to revive the crops. The Meerut 
District has, excepting a few showers on the north-east, received none of this fall as yet. 


* Niiixteen ebUdreu out of 13U belonging to this regiment died in May and June. The Rnrgeoii of the 41st died 
soon after tbe turiuinuUon of tbe ebulera outbrusk of August and September; but Assistant Surgeon Dallwcy, who wus 
with the regiment at the time, informs lue that be has no doubt of the presonoe of okolern at this seiisou among thu 
(•bildron, and that nuiny cases wliicb were rapidly falnl were attended with coldness and oollapte. 

t Dr. Ambrose of Her Majesty’s 68tb Regiment, who has puidished an account of the great ontbreHlc in the regi* 
ment, recognises this interval between tbe spring and munsoou cholera as follows: —“ From the 11th of June to the 
XHrd of July, the 58th was totally exempt foom cholera, and tbe epidemic was supposej to linve worn itself out. Hot 
it was merely a respite. Why the rcsxdte should have occurred is simply unacounutHhle, but nevertlu-leis well wuiiliy 
of notice.” 
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“The accooata from the Jhaiuie Division and Ajmero are good. 

“ The latest accounts from the Muttru District and western paita of Agra arc not Favorable. 
Thera has been v«y little luin in that qui^r, and the crops arc consequently i)oor and precarious." 

Wa* the hfflqr dy west wind of the first week of August the cause of the immunity 
of Meeait Ideer and Isihore in 1869 ^ . 

How narrowly Heean Meer escaped a roptition of the calamities of IS.'ie and 1801 in this 
first w^k of August 1869 has not l>een sufficiently appreciated. Escape was not attributublu t<> 
any precautionary measures that may have been employed, os the Sanitary Commissioner has 
shown. No foresight could have predicted the occurrence of such u series of nalund 
phenomena as would divert the miasm from the regidn in which it normally settles; the most 
that could be foretold was, that the parallel of 1850 and 1800 might be rcj>Gated. And np 
to the end of August the parallel did hold, and the meteorology of the month held the advanc¬ 
ing cholera in check. 

The folbwing was the state of the Punjab in this same week (33rd August), showing that 
State of tlw Pui^sb towards the end ‘*>7 WM devastating the country while cholera 

of Angit>t,s province from which theta- WHS utterly repelled. The Englishimn, ai •i’lt'a August cuu- 
vading choiora of the year was repelled taius the following :— 

at s seoson. „ sorry to see that the latest account of the con¬ 

dition of the Punjab Provinces is stated to bq ‘ critical in the extreme.’ Iluin was mutdi 
wanted; in fact, unless it fell within one week the crops would bo most seriously injured. 
Prices were still rising and would rise still higher unless rain fell, and fresh applieations were 
Ijcing forwarded to Government for money for relief works. At liissar, during the first 
week in August, 63,710 infirm persons rewuved relief, and only 49 were employed on relief 
works. The crops that had been sown were drying up, and the Deputy Commissioner writes 
that ' the prospect of another year of famine becomes every day more distinct.’ The canals 
also do not apmar to supply sufficient water for tho irrigation wanted, in Rohtuck 33,876 
persons receive relief, but there were no special relief works in hand. From Loodianali, w'here 
no relief opei-ations had hitherto been required, an urgent apijcal for assistance has been for¬ 
warded to the relief committee at Lahore. In Kurnal, 1,558 persons were employed on 
relief works, and 49,050 were fed, and unless rain fell at once it was said that the crops would 
perish. Relief operations will have to be resumed in Lahore, and have been already sanctioned 
in Umritsur. An application for money has been sent in from Ferozepoio for relief purposes, 
but it is stated that there is no cause for anxiety at present. At Sirsa, 7,664 persons were 
emi)Ioyed and 12,874 fed at the expense of the relief funds.” 

J3ut in the Punjab os well as in Meerut the influence of the weather of 16th and 17th 
August was lieginning to be felt. Cases of cholera began to appear here and there where no 
cholera had been shown before; and in the districts into which tho spring cholera had in¬ 
truded fresh vigour was imparted to the latent miasm. 

In the report for Lahore we are told that on 23nd July a man from Umritsur was found at 
the Railway Station suffering from cholera; but the death register for the city begins on lUh 
August, and up to the 17th only 7 deaths were recorded. The 33nd is the date of the general 
appearance of cholera, for on this day 7 deaths wore reported and on the 2.3rd 14. From this 
time np to the 3Isi September deaths were reported daily, and the lust death recorded was 
on 8th October.* In all, however, tl»e register for the city of Lahore shows only 184 deaths. 

Our indices show at this very date in August choleraic iuflueuce abroad over other 

Sliodow of tho cholom of the districts ^ 
second and third wceka of Anututt in JuLLUNDCU. —" One case of choleru was admitted 

the soutluTn dietricte of the Punjab. m,j jig,j He had all the wqfst symptoms very 

market!. He became collapsed, and died 11 hours after admission. Up to the present no 
other case has been reported on this side of the Beas.”—Weekly Report, 93nd Highlanders, 
37tii August. 

FanozspoK£.—“A roan was admitted at 2 p. m. on 17th August with vomiting, 
cramps, coldness of extremities, clammy perspiration, and sunken features. He stated 
that his bowels had not been open for three days, and that die day before he had sjient four 
hours in one of the baths for the purpose of cooling himself, and ailerwards slept in tho 
open air with only a pair of wet drawers on. Before visit on the inorniug of the 18tli 
his bowels had acted after a enstor-oU enema, and he bod passed water; but after visit lie 
sank rapidly, and died at 9 a. «. All die symptoms were undoubtedly choleraic, but 
the case being a solitary ono>and clearly to be tracw to his having acted as above described, 
I did not think I was warranted in calling it cholera.”—Bejiort from (Surgeon l-5th Regiment. 

SiBSA.—"The first case of cholera reported in tho Sirsa District was from Ellenabod, 
and here cholera appeared on 17tb August. There woro in August six deaths only in the 
Sirsa District.” '' 


But I have, now to show die cholera of the Punjab under a new phase and as a cholera in 
Moven,«.t of the Brrt weuk of ^hca 1 gave the waniing, diat, following parallel 

Heptomher. The meteorology which history, further movement might be anticipated 111 the first 
ttcoouipuiiied the movement of cholera week of September (pages 198 and 303 of this report) I certainly 
over the invadeil uree. apprehend the vast extent and importance of the move- 


* Note the abeolnte uuliicideiiee of theve duteii with the dutca uf the <liMi]>|Wiar.uice of rholeru at Umritaur, 
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ment which actaally did occur. We had a perfect appreciation of the geography of the epidemic 
up lo Augnet, and what I am going now to detail shows that within one week the cholera doud 
descended upon a vast and unoccupied area. 

I have shown how critical was the state of matters in Northern India up to a late date 
in August. The following is the report of the 8th September from the Nor^-Western 
Provinces;— 

“In continuation of lost week's report, the Lieutenaut>Govmior, North-Western 
Provinces, has much satisfaction in informing the Bight Hon'ble the Governor General in 
Council that the prospects of the coming harv^ continue to brighten. After a short break 
in the weather, a heavy rain storm burst on the Upper Doab on the 4th instant, and there has 
since been abundant rain everywhere. From all quarters the accounts of the crops are cheerful 
and promising. Even at Ajmere the prospect is encouraging, ^n fell early in the month, 
and on tho 0th the following telegram was received:—‘ the lost rain-fall has been general, 
and suSicient to secure a good harvest."' 

Much further to tho west this same rain was felt. On 17th September the 'Pioneer writes 

“We hear from Mount Aboo that the weather there is intensely disagreeable—almost 
incessant rain, and the few intervals filled up with dense mist. For Marwar generally the 
weather is most benefioent. The rain-fall has been general and the crops are looking healthy." 

The northern limit of this rain was the desert, and this was probably the cause of the 
exemption of Bhawulporo and Mooltan and the districts to the west beyond tho desert, 
while all districts to the south of tlie desert and all districts to the north suffered from 
cholera in one and the same week. 

This limit is indicated in the continuation, “Jodhpore has been the least favoured; 
there the tanks are still dry and famine prices rule, os indeed they do, notwithstanding the 
elsewhere sniHcicnt rain, throughout the Marwar territory." 

On the 4th and 5th September tho same rain was general over the Punjab. 

Indian Public Opinion says :—" We are glad to note that abundant rain has fallen during 
these last two days in and round Lahore, 'j^e rain this week has been most providential, and 
may be said to have saved tho crops and ensured a good harvest. The fall of rain appears ^to 
have been very general. Hissar, Goorgaon, Bohtuck, Delhi, and the districts most in need have 
received a plentiful supply, from two inches to five inches. Nor has tho rain ceased. Yesterday and 
to-day have been wet days at Lahore, and tlie prospects of the country arc now tolerably bright," 


Immediately upon this followed tho telegram of the 7th from Feshawur, announcing the 

appearance of cholera in the city. Mr. Ince writes in his 
Appesranco of cholera in tho of ^ 1,0 epidemic llie first authenticated death 

of tho outbreak. occurred on Ist September." But I am well assured that the 

aura of the movement between 17th and 28rd August was 
felt even ns far as Posliawnr;* Dr. Watson, of the 19th Bengal Cavalry, returned during 
August amongst the Native troops under bis care, three cases of oholenuc diarrhoea unat¬ 
tended with a fatal result, and there can be no doubt of the correctness of his observation. 


Tho city register for Peshawar shows deaths daily from Ist Septemlier up to the 4th 
November, except on 8rd September. Mr, Ince writes:—^“From the 7th to 26th Sep- 
temlier the daily average number of deaths was over 62; the greatest number took 
place on the 13th September, and it was 92. From let September to Slst October, the 
total number of deaths was 1,450; in November 16 occurred, and in December 1, making the 
total ) ,466, or 2'69 per coni, of the population." Thus the anticipation contained in my letters 
of 8th and- 22nd September that this cholera would die at Peshawar in tho first week of 
November was exactly realised. 


Immediately after the outbreak of cholera in tho city was reported, a great rain-fall took 

place, abnormal for the season, for Peshawar is beyond the 
Dio nntbreak iu tho Poshuwur Om- monsoon limits. Seven inches of rain fell between 

tomnaut. the 9th and 11 a. m. of the 11th, and on the 12th the outbreak 

in cantonments was telegraphed os follows;— 

" Cholera has assumed on epidemic form amongst the troops here. A man of 86th Begiment 
seized yesterday moniing died last evening. Two men and one woman, 104th Begiment, 
seized yesterday evening; one died lost night. Two men of Boyol Artilleiy attacked last night. 
The Battery and a Wing of 104th move into camp to-moiiroW." 

The following notice by a correspondent of the Ilelii Gazette, dated 12th September, shows 
very well the state of matters immediately before the oothurst i"—. 

“ I am sorry to announce that cholera has been raging in the <aty amongst the natives since 
the 5th instant; the daily average number of victims supposed to hove been carried off is 80. 
Several similar oases have ooourred in the cantonment, «md a Committee, composed of 
military authorities of the station, having assembled on the 7th instant, a resolution was passed 
that yisifs to the city should be avoided as far as practicable daring its prevalence. The 
Committee, having concurred with the opinion, have established a cordon through which no 
natives, except those who are provided with a pass from tho Deputy Commissioner, Canton¬ 
ment Magistrate, or Brigade M^or, are allowed to pass. The Officiatii^ Brigadier-General 
Commanding the Peshawur Distnet has already issued orders for the British troops to be in 


• The uiiivcrwilily.(ir the spam min-fiUl st this ilste it besailfully ehown iu the diiily nilu chart at page 2S0. 
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readiness to move into camp, and the Executive Commusarint Officer has been ordered likewise 
to keep the moveable column in attendance to assist the forces in the conveyance of their 
lni?ga<fc, &c., &o. We had a heavy fall of rain from the night of the 11th instant up to the 
11 A. M. of the 11th } this will very probably put a stop to the prevailing cholera, which has 
carried off hundreds since the 5th." 

The dates of the outbreaks in the different corps in the Peshawur Cantonment were 
as under:— 


BvaoptAKS. 

36th Regimont ... 11th September. 

104th Beoiment ... lltli September, 4 a. m. 

A. Bris.,B. fiat, f ... 18th September, * A. M. 

A. Brie., E. Bat. ... 12th September, 2 a. m. 

XIX Brim, B. Bat. ... 12th September, 7 v. u. 

XXII Brig., 4 Bat. ... 13th September, 1 a. x. 


Nativks. 

Sappeni and Minem 18th September, 10 a. m. 
18th Cavaliy 8th Scptenil>er, 4 a. .m. 

19th Cavalry ‘6th Septemlter, 6 v. m. 

Sid Native Infantry 19th Seplcmher. 

I9th Native Infantry llth S»*p(omber, 6 a. m. 

26th Native Infantry 19th September, 3 P. tt. 

28th Native Infantry llth Scpteiiibor. 


This table recalls at once the phenomenon which I have described in various parts of the 
The rignlflcaneo of the intervol be- for last year, namely, the sprouting of the cholera 

tween the ohnlero of the Peshawur after an interval from the time ot its being precijntatwl ovit 
Cantoninimt of lltli S^tembor and any locality. The outbreaks are distinctly divisible into two, 
the great outhttrat on iStti. those following the invasion of llth September and those 

consequent upon a renewed maniftNitation of cholera on the 18th. A second storm burst over 
Peshawur on the 18tb, and coincidently with this storm the universal occupatiion of the 
Peshawur valley by the cholera occurred. 

In the 86th Regiment four men only died up to the 18th, and on this day the terrible 
outbreak began, in which 111 men wore lost; and in the 104th Regiment seven men onljr were 
lost up to the 18th, and on this day began the outbreak, in which 66 men died. The wing of 
tljjB 104th which left the cantonment for Cherat on 18th entirely escaped the great outburst of 
the I8th, showing that the men had not become affected as a mxly even at this date. To this 
phenomenon of the re-appearance of this cholera a week after evident invasion, 1 shall return 
in speaking in the next section of the aspects of the outbreaks of 1869. 


Before tracing further this cholera of the first week of September invmling beyond the 
~ , .V t * .u « . V /. Indus, I shall go back to the east of the Punjab, to show 
tho' tii*rwwk'of Scptouibcr,'*"whi(* I'**®!' also the cholera of the first week of September was 
appiur n> rnme furwnrd with the miina an invading cholera. I tabulate below instances which seem 
jiioteoroingy whicli deU-rniiiiod thoout- ^ jj^ye arisen under one common influence at this time:— 
break lu the Peahawur valley. 


Invading cholera in the Eastern Districts of the Punjab of the first week of September, 



In reply to an eiiquiiy as to whether cholera had appeared in the Bhawulpore State at 
this time, ttc Civil Surgeon, Mr. Deane, writes to me" There was no apiiearance of cholera 
within the limits of the Bhawulpore State in September of this year. But, curiously 


* Not &tal. Pint fatal oaie admitted on 19tb. 

t Not fatal. Cholera suddenly re-appearod in this regiment in strength on 10th. 
X No cholera In any previous month. 

$ One ease on Z7tb July. 

il Break from 18th August, with eset^tion of a case ou 81st. 
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enoug'h, ui oubbunt of cholera was reported on the sdutheirn end of the State in the lart 
daye of August and Brst week of September." Mr. Deane, however, is of opinion that this 
was not true cholera, but fever with gastric and intestinal irritation. 

But the fact of the invasion of the districts of Scinde immediately adjoining Bhawnlpore 

at this very dllte if opposed to Mr. Deane’s conclusion. At 
my reqnMt, the N^anitaiy Commissioner addresee<l to the 
SunlUupy iD^riment for the Bombay Presidency the enquiry 
whether in this first week of September the distriots of Northern Scinde had been invaded. 

In reply, several iwpcrs of great interest were forwwded from the various districts of 
Scinde, ana from these 1 make the following notes 

The Magistrate of Shikarporo, addressing the Commissioner of Scinde, and writing on 
4th October, says:—Cholera first made its apwarance in the town of Siikknr on 2ud ultimo, 
on which date three men tell victims to it. * * The scourge has been pretty general through¬ 
out the district, but it has nevertheless greatly abated in the nuighhourhoou of Sukkur, and is 
now, I trust, abating also in Kotree, where it showed i(#elf in rather a virulent form. * * 
Ill ShikariKire one case occurred on the 19th September, and a similar case on the 20th in a 
small village iKyacent.”* From this district 083 deaths were reported. 

Further to the south the cholera appeared at the same time. At Kotree the first case 

, , „ , was olwcrved on 8th September. I make the following 

BtL quotation from the rejMirt of the municipal committee, dated 

16th October :—“ No remedial measures were of any avail to 
cheek the progress of the epidemic. Each day the number of eases increased and the death 
rate rose higher. By the 20th the pojmfation was panic stricken, and numbers fled from 
the place. The disease raged with the greatest severity for a period of 11 days, from the 18th 
to the 28th inclusive.t During this time 003 people were attacked and 306 died. Alter 
the 28th it rapidly abated, and on the 12tli instant the lost eases and the lust deaths 
occurred.” 

Tlie localisation of this oholora appears to have lieen due to the following coiiditious. 
The second ]>arugraph of tlie municipal rcjiort is as follows: — 

“On the i4th a large body of water, an overflow from the Bamn Stream, swept 
down upon Kotree, flooding all the low-lying land between the European station and'the hills 
as well as a considerable, portion of the south and soutii-eustern qiurters of the native town. 
The greater part of this water rapidly druinetl olf into the river, but pools of slagnant water 
for which there was no outlet remained in various parts of the town for several days, while all 
the low country to windward of the town which liad been flooded for many hours b(H.-Bmc 
exi)osed in u muddy state to the action of the sun. These most unfavorable sanitary conditions 
were intensified by an extreme and sultry heat which prevailed during (he latter half of Sep¬ 
tember and which would no doubt of itself go far to explain the cxti'aordinary mortality which 
has characterised the epidemic in Kotree.” 

Regarding the cholera of Kurracbee the Sindian reports as follows:—" Cholera is still 

at work in the town of Kurracbee. During tlie past week, 
namely, from 26th to Slst October, there were 71 individuals 
sick; of these 25 succumbed and 46 remained on the sick 
list. The report of Ist November shows eight more taken sick, of whom three died.” The 
tirst case of cholera ap}>eared in Kiirraohoe on 2l8t Septomlier and the last on 23rd November. 


Cliolem of Kurracli««, beginning; on 
21«t September. 


The cholera of the northern limb did not stop short on the Peahawuv Frontier in the first 

week of September. Immediately we hear of it above the 
Cholera of Cnnbnl, Asfinbnd, Menh- Khyher ot Jellalahad, and lieforc the middle of September its 
r^nnUHittf’sEtef appcumnce in Caubul was reported. The latest inlelligonee 

received in the Foreign Department regarding the (holera of 
Caubul is dated 23rd Novemlier j and in this report it is stated that cholera after jirevailiug 
lor a month and u half had almost entirely disappeared. 

But fur beyond from the shores of the Caspian the arrival of the cholera of the first week 
of Soptemlwr is announced. The Agent at Astrahad writes- 

“ From the 8th of the month the cholera has made its apfiearance here. It first broke out 
among the soldiery and irregular cavalry. These being disjiersed it spread in the town and 
is very virulent. Those who can afibhl have loft for the country. The epidemic is also at 
Auzun, one of the villages of Astrahad.” 

And on the 21st September the Agent at Meshed writes to announce the same thing 
“It is now some days since the cholera has appeared j and there are from 50 to 60 cases 
a day." 

Bat this cholera finds its termination neither at Astrahad nor Meslied. The 'Laneal of 13th 
November siijiplics data which show that the cholera of liiis week was carried on into Russia 
“ The Mttdwal News of St. Petersburg gives some interesting particulars relative to the 
outbreak of cholera in Russia. It attributes the outbreak to the extraordinary heat and drought 


* TIiihh: dntei ue tu be noted r» eomtpondiiig with the date of tlio appeoranuu in itreiigtk uf the cholm of the 
l^•'.bNWlIr valley. 

t Precisely the dales of the great outbnrst iu the Peslwwur valley; etw table i«ge S33. 
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IiiHucnn'ii prpviiilini; iij) l<i tliinl wwk 
of AiiKiiHt, l■HnHiIl}; faniiiip thniii);Eoul 
Cpiitnil mill Norllipru ludiii, jmilmhly 
inumpiiilpd with the druujjht in Ci-iitnil 
Aeiu. 


which prcviiilc«l this sumincr in Central Utiseia, ami whicli was in strikiii}; cuntrast, to tlui fie- 
(jucnt rains in North-Western Russia ami Westi*rn Europe ^I'm-rally. Several eases ol' (liarrhieu 
ami stnnnior cholera, some of which were fatal, occurretl at Kieff in July, bill, there was no 
i'picletuic until the niiildlc of Sopteinlicr. At llrst it was HU]ipose(l that the cholera had reached 
Kiiilf from Persia, but itajipi'ars this year Tidis has be<m unusually healthy, and that llieie is no 
communication between Kiel!' and the Persian distrii-ts where cholera jirevailed. 'I’he disease 
appeared indiscriminatedy both in the poor and the rich i|uurters of Kiclf, and carried olf several 
victims in the hiffher classes. In September the number of ]intients was (ir>, of whom ujiwards 
of 40 died. How many |ievsoim were attacked in October is not known, but there were upwards 
of 30 deaths from the epidemic.'^ 

The drought referred to was in all probability due to an extension of the same induenecs 

wliich prevailing in Hindostau gave origin to the terrible 
famine of IbijpiKilana, (’eutral India, and the distriels border¬ 
ing ujion the desert, and caused smrb grave apprehtaisions 
for famine throughout the Punjab ami in the western half of 
the North-Western Provinces, 

Even in the last, week of August the Lieutenant tiovernor of the North-VVi'stcrn 
Provinces W'rote thus :— 

“ The a]iprehensions, repeal.edly expressed, as to the contimnsl rise of jiriecs and eonse(|uent, 
distress, are Iieing too surely realized. * * It will be readily undei-stood that the priia's 

t|uok‘d imply ine.reasing dearth and severe distniss. Even in the more fort unal.e districts to the 
east, us in Benares, the city ]xi])ulation is beginning to ihmiaiid relief. In Jliausie ami 
Ajmere the heavy pressure still eontinues, and throughout, llohilkhund it is rapidly 
advancing.” 

On 17 th August Colonel Keatiiige writes regarding the condition of Marwar :— 

“Withinthe last few days, crowds of peojile in a partially starving (smdition have llockisl 
into Erinpoora, and from reliable information given to me by Eurojican travellers, I learn that 
gjvat destitution is observable on all the high roads from thence to the j\jnierc.> Oistrii't. \ 
considerable number of jH'ople have ipiite lately left tlie country for Mabva. I’riccs eoiilinuc 
as high as they ever havi; hceii in Ajmere. Wheat is selling at live sei-rs, and barley at six 
seers per rupee.” 

But with tbe rain of the last week of August and the lirsl wet'k of Se]>tenils*r all ajipre- 
hensious of famine were removed, and the rain and tlu' cholera advanecd /niri paxuit. It would 
be of extreme interest to learn whether the same rain clouds, which from the {>th to 1 llh 
September jireeipitated seven inches of rain into tlie i’eshawnr valley, relieved the drought of 
the Caspian Provinces, and whether in Soul.liern Russia the same meteorology ushered in th«- 
cholera of 18({!). If so, tliis meteorology of the lirsl week of September ilbist,rales well wliat 
Victor Hugo rmxint w’lien he wrote that the inousooii winds sweeji over the Bay of Bengal to 
pillage the booths of Nijni Novogorod.* 

I have said (p. 109 of re]M)rt ol' last year) t.hat 1 consider Persia a port,ion of one of our 

natural ureas of Uimloslaii. What has since oeciirred seems 
to eonlirm this. Cholera appears by invasion in Malwa ami 
K.alpootuna in December 1S6S, and immediately its appear¬ 
ance in Persia, is rcjiorted. In the first week of Juiie cholera moves throughout t.'eiitral India, 
and within a week Persia is visited anew'.t 

The cholera of Sukktir and Southern Seimle was prohahly carried forward simultaneously int o 
the distrii'ts of Persia bordering on the Persian Hnlf. Jmlging by the liistory of tbe cholera, of 
Seimle and Northern India, 1 regard the Persian cholera of Septemher as a efiolera invading from 
without, and not a mere extension of the cholera of June, July ami Augusl.. In fact, j(isl,a.>> the 
cholera of June died at IJmritsiir on .'list Septendier, so also iu Persia decay is reported at 
the v'orv sanu* date. The Politiiyil Ibisidcut in tlie Persian (lulf writes ou i5th SepteinlHir.— 
“ Beports from the interior of IVrsia are to the idlt'cl, that cholera aft.<‘r ile.stroying iiiaiiy 
thousands of human beings at Shiraz and Ispahan is gradually disajipeariug.” 

But along with the disuppeuninee iu the north comes the burst of I lie begiiiiiing of September. 
On 1 tth September the Politiital Resident suggests to the Persian mitlmrnies the neei-ssitv 
of establishing (juarantine for the ]iroteetion of Bushire. He writes—“The Resideiu^y 
OoHsid, just arrived, reports that <*holera prevailed all along the Shiraz road, and bail approa,ehed 
as far os Dalikee and Horasgoon, and that iu passing the latter place he lu‘aril that- four deaths 
had occurred there that very day.” 

The despatches do not show the date of the outbreak at Bushire. But on 101,li October 
we learn that the ladies and estahlishments had lieen sent, away, t.hat cholera was iiienaising 
rapidly, and that a panic was setting in. The Residency Surgeon, mldressing the Resident, 
on 15tU October, says—“Nothing being done, themundi of death proeeetls at a raiiid jiaee, 
and such is the alarm amongst, the people that they are now showing tigus of relm tiineo 
lo bury their dead.” 

At this time the country around Bagdad seisms also to have been entered; for a Jh'x/i 
outbreak at Divanie, a town on the Euphrates, south of Bagdad, which eeasi-d ou .'ilh 

* ToUow Ilf till- Si-a. Ori,;iiml Kil. Ill, i>. 'M. 

t It «iis |...<timut<'(l tliiit 11)1 In lOtli AiiiriKt Ii.IKKi jiriMiiis liiiil ilii'd iit Sliintz mill in llir ni i..;liliimiliiiii'l. 


1‘i'rsitiii olnilora iif St.|ia'iiilKir mid 
Oi'tiibi.r. 
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Jiiniiary 1S70, was vcporltHi by the Board of Health at Constantinople to the Foreign Office 
on 23ml January. 

My Icth'r regarding the epidemic ntlations of the cholera of Zanzibar was written on the 

m'eiptof Dr. Kirk's first despatch of 25th Noveml>cr. This 
cholera was heard of first on the continent of Al'riea. Dr. 
Kirk writes—“ It is now more than a month since,the first 
riiniftiir reached ns of the approach of cholera from the west; now it is my )>uinful duty to rwsord 
its pr»‘scncc among us. Two distinct centres of the disease have up})eared in town, in one of 
whudi there have been three dosths, while nine have fallen in the other. It is hut three days 
since (diolera first ap|K*ar(*d here, and there arc twelve well authenticaU;d cases alrciuly.” This 
was Dr. Kirk’s first rejKirt. 

Five weeks later, on let January, he writes—“ The mortality in town maybe wtimated 
at 9,000 or I0,()fl0. The Arab estimate of the mortality over the island is from 25,000 to 
•>0,000; hut this I coiiKider too high. In five wts-ks we have lost upwards of 12j)crcent. 
of the j>(y|)ulation of the town. The disease is still raging in the int(*rior of the island and 
along the African Coast. Northwards it makes slow progress against the strong monsoon, 
which set in early this year. South of Zanzibar, cholera has alreiuly passed Quilon, and all 
the coast villages have snlfercil dreadfully. 

The flint 1 ‘pidemic of cholera in i^an/.ihar, of which wi* have any knowledge, Aceurred 
about thirty years ago. In Decernlicr of 18.58, and in the beginning of 1859, it ri^turnetl, 
and carried of! 7,901) or 8,000 in this town. It is said to have come along the coast from 
t he north and to have reached as far south as Mozamhiipic, hut it did not )mihs to the Zambezi 
I rovinces, where I was then stationed. 

“ In June and July of 1S95, cholera again came down the African Coast, hut did not pass 
.Ininoo, as the sonth-wi'st monsoon had set in stronglv, and with the ocean current stunned 
nil trade southwards.” ' 

Dll 2lith January and 4th l'’ehrnary, Dr. Kirk reports that cholera still hangs over the 
i.sland, and that five men from the shijiping in port have died; thatit is still raging up mid down 
the coast, and has again la-en reported from the interior of Africa. 

\\ hat. will hceonic of this cholera it is impossible to predict; hut shoiihl a cholera any when* 
appear which we may conjecture to have hail this African cholera flir its base, it will he of 
exlrcnie interest to watch its geographical eonneetions. Europe escaped the great cholera of 
1S.5S id' the Hid Sea, .Vilen, and Zunzihar, and it is to Ik* hoped that the cholera of 1899 mav 
follow this panilici ; hiit it is worth calling to mind that the cholera of 1S58 was a eholora in its 
fourth year of epidemic life, while the cholera of 1899 was in its second year when the invasion 
of Africa ooeiiiTed. This much is certain, that without a delinite and intimate knowledge of 
the cholera of l•verv month ill Himloslan we grope helplessly for a knowledge of the epidemic 
relations of a ehotera ryhieh siuhlenly springs up, it may bc'thonsnnd of miles away. Whether 
it hi> at the Manritius in J818, in Central America in 18:$7, the Cape di! Verdes in 1S,59, or 
(Jihraltar in 1899, wc fail utterly to coiuprchciid the place in epidemic history of the cholera 
ot such onthreaks until the base and origin of each epidemic, is traced in the Bengal Presidency ; 
and it. is from future history and not, from the histniy of the past that wc shall learn to 
iijipreciate what it is that is meant when we s|>eak of the arrival of cholera in foreign lands. 

I have often said that no palpable manifestation realised to iny mind the idea of the 
Tl... tl... n^erxt cholera except a locust 

iiivtiKiim nC KnHtorii AlVini. At oiu* titiio leaving iiot H-truc** behind, at JiiiotluM* 

^ dropjiing individuals only from the loexist eloml, at a third 

•sending down powerful offshoots, the locust flight darkening the sky overhead, traverses the 
widest tracts until it .alights at the extremity of a mitiiral province, heeausethe flight has struck 
against, the aerial wall of ohstnietion which I have described. It broods thick iijion the terminal 
area over which the locusts have settled, rising and falling on the same area as meteorological 
inllneiiees hear upon the loi'idised Imdy. It sows seed to he devidojied when the jiroper season 
comes ronnil and not before, and dies when the date of death arrives. 

As at .Simla in IHtil), mimerons imiividiiiils of the loensl. flight will he found on the tops 
ol the highest, hills, and other detached bodies can he seen as clouds of more or less density in 

the yallies around. But the main body from which these locusts were detaelied was far away_ 

in Central India. As the cholera of May 1895 of the districts south of the Jm’iimi 
suddenly projected over the Himalayas a detached hmlv (p. 25 of lust year’s n'jKn-t), or as the 
cholera of Central India of the first week of Juno 189!) sent out its offshoot almost totheHiiows. 
so did the locust swarm of 189 !) project over these hills the detiu-limcnt of which 1 have spoken. 

The jiartieular section of the locust swarm of 1 Stiff in which we an* now interested is that 
which settled over tlio cholera area in Central India and Ilajjaiotana. At the end of August 
the Lieutenant Governor, North-Western Provinces, writes_ 

“ The flights of locusts apiK'ar te have deposited their eggs, aiul tJic larva* ai 
covering the country from Ahoo to Ajmere.” 


are described as 


eomilrv 


At the same time the Agent for the Goveriuir General in Hajpootenu reports— 

Loensts are out over almost the entire western portion of Murwar, in Scrohi, ami in the 
try around Deesa, ’I hey are now doing little hnrin; but great aniirelicnsions .are enter- 


Iaiin*d for tin* result in Oet<d)er when the young crops are produced.” 
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This was ihn base of departure of the flifflit met by the KuplnutoH in th<> last wcM-k <»f 
October between Bombay and the African Const. Tliey left India with the nm tli-i'ast monsoon. 
In the first week of November the Kriahna report«id, as already (piotc'd. that she experienecil line 
weather from Aden t;t lonj;. 5 d°E., bnfc then there was a Viny stron}' N. K. monsoon, ami heaw 
head sea to about <).S“E., and the EujiJimtef which arrived at lb>mi>ay in the same week ; (bat 
while about 5.')0 miles from Hornbay, the wind N. N. K., she met an iinimaise cloud of loensi.s. 
They were visible for about three days, ffreat numbers of them fnlliujf on the ship and in the 
aea around. 

Here is palitable evidence that at this date air-borne inllnenees from Wi'stern India wm-e 
Ireiuff direct'd towanls Eastern Africa, and itnmisliali'ly follows Hr. Kirk's rejiort. of ii.^tb 
November, that about a month before, that is, towjiials the einl of OcIoIst, cholera bad bcoun 
to show itself on the mainland <tf Africa. 

Delay in printinj' this rejiort enables me |.o append (.be most recent intellioenee reijardino^ 
V,. , , . the cholera of Africa. That the monsoon ebolera of 1K7(I 

Afvicii. nuKle Its ajipearauee in some part, ot Alnca. is evident 

I'roin the corresjiondenee whiih follows. 'I’liis is the .Inly 
ebolera alluded to in my letter of -Ird Kebrnary (payc Stl.'i). Sbonld I'sypt esca)>e, it will still 
be of the ffreatest interest to watch the future of Ibis African cholera ol .Inly. 

The following is an cxtra<!t from a letter addressed to the (loverninent of Hoinbay by the 
Political Resident at Aden, dated litli .Inly 1.S70 :— 

“There is a report that the cholera is in the Dnnkelli eonntry, and that vessels and boats 
from that. eoa.st are placed in cpiarantine at Mocha. 1 have miule every empiirv, but eanno* 
find that there is any disease on the coast of Hunkelli country. Ve.s.sels and boats from Aden 
arc also inade to umiergo quarantine at Moeba. f trust, therefore, the report of the dise.isi- 
may be iiieorreet. The Dunkclii coast I’xtends from south ol’ Annesley Day to .lajnra Dav. 

1 keeji as strict a watch as I can on all boats from tin* African Hoast.” 

A week later, however, the I’olit.ieal Agent, again writes to say tliat. he is disinelined to 
iK.'lieve in the truth ol the report, and he thinks that the rnnioiir may have been caused bv' 
re|)orts of cholera prevailing mm^h further to the south. He eonelndes~“ One term, Bir A/.ini, 
is used for the whole African Coast; heiH-e the miHt.ake.’'* 

I wius inclined to believe that the great wave of t.liis same epidemic progressing 
rtowards (he north-east bad reached the As.sani I'Vontier and 
(•imleiiiic in Assinii in nurimili as early as J line IStiS. I*rotn the want of spccilic 

information and of a gcner.al registration, a positive opinion 
cannot even now lie offered on this point.. At the earliest date of revihilisat.ion in the 
spring we have the district rtfeorils which follow, and tin' facts may he indicative either of 
the n‘a.[)pearanefi ot the tdiolera of IHtiS or of an invasion at the end of Fehriiary and tin* 
heginniiig of March :— 

Duiiudno.—“T he first case was reported on ilflt,It Feliruary. Cholera, was confined (.o the 
same neighbourhood for some days, hut in March if. a))]«'ured to spring U)) siinultaneonsly 
in Several divisions of Hurruiig all a]mr1. from each nther.” 

Nowoonh,—“A bout the middle of March last, it. was re)>or(eil that cholera hiul broken 
out ill a village about 21) miles Iroin Nowgoug. It spreatl tlirough the whole of that part of 
the district. In the immediutti vicinity of (lie station it has heeii worse than in any part of 
the district.*** Thc])oIice have reyiorteil deaths from eliolera in the station and iieiglihoiir- 

hood in little more than a month, and 1 gretitly doiihl whether the nuinhin- of deaths is not 
very much underrated.” 

bKKiiSAin.'uii.—“ The first iqipearaiiee of ebolera among the A.ssafli (Jninpanv's coolies 
oeeiirred ou the 27th and 2Sth Febrnary, but tliese two east's were Assamese wlio lia.d just 
arrived from their vilia^t. In Neehsatigor itself the first ease occurred on (he ;51st March. 
Diit rejairts had lieen received of cholera in various jiarts of the ilistriet for ahoiit :i iinmtli 
before tlie iliseiksa made its iippearanee in the town.” 

LucKiMeoitK.—“On 2nii April, information was given liy tin' )>oliee of deaths having 
oeeiirred from cholera in tliree villages. It cannot be aeeiiiately ascertained wben eliolera first 
broke out in the Khowaug Division, hut. then' is evidence to show that, it was early in A|)ril.” 

As usual when cholera is in full vigour from (he Suiuierhuns to Lower Assam, the steamers 
conveying eiKilies hud cholera on hoard, and ns early as Fehniarv, steamers had arrived in Dpper 
Assam in which native passengers were sud'ering. Siieli cases naturally lead to the eonelusion 
that this importation formed the foeiis of tbe great ebolera of tbi* year. Dot the evideiiei' of 
Mr. \ybite, tile oldest Ttiwlical olfieer in As.sam and an aeenrate oliserver, shows bow little 
such infeiimees are to be trusted. He write.s-— 

“ In when tbe te.a s|ieeuliilion was at its lieigbt, tbe numbers of laborers who arrived, 

amounting to upwards of (iOl) a month, was so great, and nearly every steamer having ebolera 

* 'irrivisl III may lit; I'nm'ft. nr it miiy nut. My e\|M'rii.|N‘i' ol' Hiidi ri.|iort>i ri.^nriliii); i liolcni ia 

“raniit. iiiviiriiil.ly true. Tlio very iiri'swici' of ctioli'rii in tins intfiior of tlio Simla Milla, unit in tin. sontli 

of Hie IlhHwnI)iorp Stiite in 18fil), wiii ili'iiiiil, iiltliim);li Hif fael wiisaftorwiirilHtuiHicnlicnli'il. Tin' m-veritv of llm l•ll>l|<.^ll 
ol tlio InllM of .Jmic IWiil IK iitU'sti'it hy It"'i.|ii|iiiih.s of riTi’iit Irnvelli.is; anil tin- iwojili- ri-<-ooiii«i- tliiii us tin- onlv 

I'linlimiic wlui:li liuu ulrupk tlui liillK beyonil llm Snlli-ilyi-siin-i> tin- cnitliri-ali of I in- mnliiiv vi-iir. 1857 wln'ii lln-si. 

mniii' Im-iililn-s Hiifli-ri-il to un i-xtri-nn' ili--!i-i-i-. 
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oil l)onrd,it was fomul impnuiticable, audit would have luscn inhuman, to prohibit their landiu!;. 
1 then observed that, altliuu^h patients were removed aetually suffcrinfi from cholera to the 
various fautories in the neiffhbourhood, it was never communicated to the old coolies. So coin- 
lilete was this immunity from irontajyion that in 18(515 and 18(57, when acting as Debarkation 
Officer, I never once prohibited tlie removal of cholera patienta from tlio steamer to the several 
tea gardens to which they were consigned. As 1 incurred no little responsibility in doing so, 
I l‘ollowi*d up and watched the results attentively, and 1 never heard of an instance of any 
of the old laborers on the garden to which the ehulcra patients were taken being wdzed ; at 
times some of the new party of coolies who disembarked in bcalth would be attacked on 
arrival at thir garden, but never any of the coolies who had been previously there. 

“ Being niiu!li intenwled in the inatt.er, I from time tol.imc in former years enquired from 
( he m(*di(;al officers of the Assam and Jorehuut Comjmnies, the two other principal eenti'es of 
iminigralion, and their ex|H!rienee was similar to mine, that idiolera was never propagated by 
fresh arrivals (.o either Cinuamara or Nazirah. There have been epidemics at both those 
plaires, but they could not bo traced to introdiudion by rciamtly arrived coolies.”* 

The (amitnissioncr of Assam says substautially the same thing—“ 1 am very deiddedly 
of opinion that if the importation of laborers ended to-morrow we should have as inueli 
cholera as wc have now.” 

Mr. Whi(.t*, however, goes on to state that from their social and domestic habits, the 
Native Assamese arc naturally much more liable to tlic attiuhs of cholera than the imporliHl 
Bengalee laborers, and he appears L) think that among them individual cases may possibly 
lieiMime foci. Hut the general pojiulation of Ilpjier Assam is not under immediate observation, 
and Mr. White’s idea is not consistent M'ith the specially observed facts which he records as 
occurring among the Bengalee population, among whom the iaets can be noted with greater 


OfcnpHtum of the Oliutt<'(‘!<i;liur Divi- 
Miuti of tUc Central PrtiviiifCK, 


accuracy. 

The registration of the Herui's given in the death table for the general jiopulation 
, sliows how here, as in (he Central Provinces, the eh(d(!ra ot 

renewed in power its cpidcinie existence in 1S(5». In 
the Berars, l(l,{lt7 cholera deaths were registered in 18(55). In 
the Nizam’s Terri(ories, the cholera invading Hyderabad on i.5th November 1S(58 re-appeared 
with the monsoon of 18(55), and by the end of August 700 deaths had occurred in the city alone. 

'I’hc invasion of t.he Chutteesghnr Division of the Central Provinces, which resnitpd in 

BO great a loss of life, took jilace in the second week of May. 
1 n the llai])orif District not a case of cholera hud lH*cn report¬ 
ed up to this daU‘, although in March cholera had prevailed 
epidemically in nine districts out of the eighteen of the Central Provinces, and in April in twidve. 
8iunbnl]M)re, Bhundaru, Balaghat, and llaipow^ remained unoeeujiied, and Belaspore alone of the 
exempted tract of 18(58 got cholera in March and April. This is not. to be forgotlon in trying 
to ascertain under what conditions invasion oeciirred. 

On the 12th May the exi)losion took place, and in (his week .‘54 villages were attacked in 
the Ilaijxirc District. It is neees.sary to look abroad to see whether any general choleraic 
influence prevailed about this t.ime, along with which invasion may have occurred. Without 
direct jiroof of imiior(,ation we are not warranted in assuming that im)>ortation tisik phu^e 
indirectly, that, is, without even the fact of the arrival of men suffering from ehoh'ra, or who 
8ubse(|Uently suffered from (diolera, having been recognised. We should not overlook that 
in the cit.y of Banda the ileath register begins on thi! lOth May; that on f he evening of 
the full the great outbreak of the 7th Fusiliers began at Saugor; that in the city of 
Saugor, where in thc,after months of the year .lOl lives were lost, two eases of cholera only, and 
these not fatal, oiH-urred before the hth May; that in Dumoh, the first deaf.h was recorded 
on Idtli May ; or that in ( he town of Mundla it was on the Oth May that the first man <lied. 
All of these cases im; indices of a certain value in weighing the evidence for and against 
direct imjM)ri,ation by human agency. 

At page IdS) of my px'cvious reporf., I pointed out how fifty years ago the Kurnaul Can¬ 
tonment was striKik on the llthMay; and I showed that the fact of forty villages of (he 
Delhi Dist.riift having become affected on this same (hiy in 18(57 was a fact strictly {larallcl 
in epidemic history. And so also is this eiiidomic invasion of the llaipore District. Although 
the Civil Surgeon evidently has no conception of epidemic diffusion heyond that, by human 
intercourse, the simple f;«ft which he stote.s, that on the 12th May cholera became generally 
epidemic, is not the less valuable. I have nodiflieulty in recognising the perfect parallelism of 
these facts of 1820, 18(57, and I8G9, although the illustrations are so widely' separated in 
time, and eeeurred in localities lying widely ajiart. 

In this week the breaking up of the great and persi8(.ent heat ap()ears to have occurred. 
Tlu^ district reiKirts are as fidlows:— 

Dislrici JtfporU, Ceutral VrovinreH, to \olk Mu//. 


Bki.ispoiir. -VVeatiior uiuisimlfy sultry -ami clouds ulsml. 
Si-MHiu,i’OttE. -Kiiin again tlirciitiaiing. 

JfAirouE. - Nore(uni. 


• III till’ Cbci' of tills (lelils-ratc staltiiiii’iil. Hindi' by Mr. White, wu find in tliii simui collmitum of docitinniibi n 
n.-jiorl by III!' ProtiKilor of Lnlsin’rs. in which he siigifosts tiint the cholcrn of 18(51) s|iruiiil from viiriom Icn 
e.inli'ii.s of I'|>|i .r .\i,iiiiii iiflcr its inlroiluclion liy Jh.|i;;iili;c liihorcrs in Krlininry mill Miiri-li. 
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Nimab.—S li;{ht slidwor oti evt'iiinjf ot' 0th. 

Nl'imiMawtuii. -Evciiiii}' cloutl.v, with a few «lri)))s of ruin. 

HoRirrNUAliAU .—A few drops of ruin tell. 

Eaitooi,. —Weiither cloudy. 

MrNi>r.A.--No return. 

Sko.nkk. Tliore him Ik-ou iv slijriit shower of mill. 

VViiRUAH.—The weather liBS been cloudy every luuruin;.;. 

UnoNliABA. -Shy cloudy. 

In the reiMirts from Nujfpore, Chuiuhij .Inhliuljioir, Sim^eov ,iu,j Duni.ili meiilion is not 
niude of the state of the iitniosphere. At poffe 105 of the re|)oit of last yc.ii-, J have stated 
that I eoiisider the cholera of the Central Provinces nearly allied in its ineteoroio^ieal 
relations to the cholera of the endemie area, which finds its luuxiinuin in the inonllis wliich 
are the hottest. There does not, however, e.xist in these provinces, as in I lie enileinie area, the 
eondition which entails extinction during the niousooii, and hence in tliis silnation the nioiisooa 
i-holera is as jmwerful or more powerful than the cholera, of the sprinjr. 

The dates of the decay of the cholera of the (.’eiitrul Provimtes inny he ^’'athorid I'roni 

the followin{f stati;menls IVoni the dillcrcnl district.^. The 

OiiU^ of ,u.c«y«f Uiegrmtchol^^^^^ parallel statement for LStiS is -iven at pa-e l.'i.i of last 

<it tlie I'entrul IVovinceu. * , . ” i 

year s lejiort. 

Weeklij reports from the different DixtrieU if the Central Croriiwex, iudicatiuy the ieeai/ and dfni;i 

out oj the Cholera if liStitl. 

Sejitcmher 18th, Chanda ..—Cholera has almost disajijieared. 

„ IVttrdah .—(diolera almost di.sajipeared. 

,, Sintifor .—Cholera on the decline. 

„ Jiaiiool .—Cholera has ayain shown itself. 

„ Chinihrarru .—Cholera rejiorled, hut the tyjs; seems mild. 

,, Nimar .—Twelve eases of cholera and thri'e deaths rcjiorted. 

„ iSitniia/j/ore. —Cholei'a dccrcasinjj. 

• „ JSelaxj/me .—('holera still in the Narao'aon (-irele, hut ahatino’. 

Septemher itath, iriirda/t .—No Iresh eases of cholera siinr lOlh instant. 

,, Saityor. —'I'hcre is still a little elndcra. 

,, Jiaituol .—Cholera has a^ain ilisajipearcil us suddenly as it eaine. 

„ Chindtrarra .—('holera has alnio.st disa)ipeared. 

„ Aiuiar .— I'onr eases of cholera reported during the week. 

„ Sunthidpore .—Cholera fas! disappearing'. 

„ lielax/mre .—Cholera still hanging-ahout the eastern ]>orlion of tin-district. 

Oetoher 2nd, H'nrdah .—No cholera. 

„ Saiiffor .—Oidy a little cholera. 

„ Jiaitool .—Cholera still occurs at times. 

„ Amur .—No cholera cases rejiortcd. 

„ Sundiulpore .—Cholera has almost disappeared. 

„ Jietaxuore .—('Indera has disappeared. 

In the week ending Dth Oetoher there arc only two notices of choh ra. It is 
there is still cholera in the Baitool District, and that choleraic diarrha'a has 
a pergunnah of the Balaghut District. 

No mention of cholera in any district is made in the rcjiort for the weekending Kith Oetoher. 

In thesi* same weeks from the 18th Sejitcmher to the Sth Oetoher, when the monsoon 
hrokc nj>, rain was persistent and universal. Had the cholera of the seipson heeii ilevelojiing, 
in jdaec of fulling naturally into decay, such a meteorology would have hceii favourahle to the 
highe.st degree of manife.slation. But there is no lengthening out of the rejiroduel ion mani- 
festeil out of symjmthy lor this favourahle meteorology j decay and ileath occur heeause the 
.“eason for decay has come round, as we have seen the ajijicurance to occur lieeunse the 
.season for re-ajijiearancc has come round. In every district of these same jirovinccs fever 
jirevailed during these same weeks, owing to the jirevalence of the meteorology lavoiirahle 
for its ajijiearancc. But the same intlucnccs had no clfect in reviving or jiroloiiging the 
eholoru of the same tract. 

The Kohat valley was invaded on 21)th Sejitcmher, and the last case occurred, as in the 

Peshawur valley, in the first week of Novemher. 'J’he loss 
of the troojis in this invasion will he considered in sjieakiug 
of the us|iectAi of outbreaks in the lust section. Choleia did 
not ujijiear in the Bunuoo District liefore this same week in 
In all, 124 of the iuhahitauts were carried ofl‘, and 10 men oidy were lost out 


noted thal 
iijipeared in 


('liulvm uf November of I’ciiliHwnr, 
Kiibiit., Muiinoo und Meerut, mid tbo 
disiipiioiiruiivc of thu uliolvni of 186t). 


November 

of a garrison of 1,U50. 

Within the monsoon area, so late us the 8lh NoveinUn', a woman of the 4th Hussars was 
attacked at Meerut. 

The general features of the year 18118 1 have skeltdied at 
page 150 of my jiievious report, and the cliaracteristies of years 
of a similar constitution were treated of at jiage 60. In this 
year 1 havi‘ to show the ojijsisite side of the jiieture, uainely, 
tlie charaeteristies of an ejiidemie year in Northern India. 

2 n 


(Jenend eliumctcrwticH of the yvnr 
und the aiipvcU of diavnae generally in 
rvlatiiiu to Uieiie rlinractoriatica. The 
allianceii uf the l■pidelnic uuituria with 
tliu cholera of ISiii). 
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1(. must, not, Ik‘ !is$iimo<I that in upeakiti'j of tlx; aerial relations of mulnriu and cholera. 
1 am speakini' of one and the aaine phenomenon^ and that where cholera is conveyed then; and 
then also is malaria conveyed. 1 restrict myself to the statement, that, the motions of the 
air favouraldc to the manifestations of malarious intluences may )>rove the vehicle of the cholera 
miasm. There was no special manifestation of malaria with the great movement of eliolera in 
the first weed, ol June; tlie monsoon cholera of Onde, Cawnpore, and Allahabad was not 
aci'ompani(‘d by any outburst of malarious fever, nor did a single ease of (fholeiii accomjiany 
or follow the great fever of Mcean Meer and Rawul Pindoc; and the great cholera of the Cent ral 
Province.s was dead when late in the year the population wci-c dying from fever by the 
ihousand. liohilciind and Meerut was as regards iMith cholera and malaria an cxi'injd.Hd 
province inlStiP; the stations of the Gangetie Provinces and Oude sutrered universall)' from 
cholera, and were, with the exception of Allahabad, nearly free from the epidemic of malaria. 
In short, T wish to be understood that the natural history of cholera is to he studied as the 
natural history of an individuality; ami that the e])idemic phenomena of the two miasms arc 
not ot such a nature that their manift^station must necessarily be shown side by side. 

Tile natural provinces of cholera are the natural jirovinccs of malaria, because the geogra¬ 
phical limits of natural )irovinecsare defined by recurring aerial phenoincna precise as regards 
their limitation and space. It may be loo that malaria is as much an individuality as the 
cholera miasm. 'Phis much is certain, that its distribution in any year is distinctly provincial: 
and I am inclined t.o believe that something Uyoml the mere peculiarity of the distribution of 
the r.iintall ot the seiison in any province is retpiirod t.o determine a minimum or maximum of 
the development, of fever from August to November. That rains lasting tip t<i the first week of 
Octolier foster lever, there can be no doubt, and the cold of the nights in Northern India in 
November maintains the fever in power for yet, a mouth later. Hut in such cases as that of 
the epidemii; malaria of ISCII, there will, 1 t.bink, generally be found, early in l.he monsoon, the 
evidence ot the existence of something over and above the mere elimat.ie )dienumenaof the season. 

It matters not which type of the population we select to show that in a certain week 
,, , mal.arious fever became nniversullv develoiKKl over Central 

...ulu'ir'ihrn'n^OKnU. IL''and Northern India. I have placed‘here a tabic showing the 
«('TOii(i Hi.ck of Aii);imi.. admissions from fever among the native troops ; and this tells 

us that from lloorkee to the Pcshawur Frontier one eommoii 
inibience prevailed in the week ending the llith August, which in every station of the area 
|•imsell the development of lever among the inhabitants; that fram this week up to the middle 
of November this inlluenee continued in foree, and that it reached its maximum in the nioiil.b of 
Oetolxu'. 

The ext reme suddenness of the a]ipcnrance of t.his fever is worthy of notice. Mr. Kteson, 
of lloorkee, ipioting from his diary, says, that, on going to hospital on the morning of the lith 
.August,, he found liiat during the night an e)ndemie had n))]icared and that many men had been 
struck down, and the fever was general throughout the station on the same day. 

I'inijith, KiitiM Trniijtii. Sluli-uien* ithnmiuij tir cimmciteemeiii and priH/i-ess of ihe. Bp id emir 

Mala rill o f 1 Still. 
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Throughout Central India iiiiiversally this great epidemic of malaria extended. Hen- 
. 1 do not trace its existence in strength until the swMUid week 

lsui.:;7i.‘Lm’hr''"" September; and, as at Allahabad, in some places the 

invasion did nut occur until October at the date at which 
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the monsoon rains, wltich lasted up to lOtU Oot(»bcr, lieijan to dry up. .\s in Northern 
India, tlie fever ejiidemio of the Central Provinces reached its climax in Octobin- and Novemher, 
and its >'eo^fraj)hical spread was as wide as that of tlic. cholera of lSfi9, namely, from the Jumna 
to Scindc; the fever of the 5Hth at Allahabad of Oelobi-r and November was the same I'evm' 
from which the Fusiliers nf, Kurrachee were sulfurinj' at the same, time, and between ihest* 
points the fp!Ofrraphi(tal continuity of the ftjver wave was unbroken. 

Meerut and Rohilcund, which I have descrihisl as a natural province, and lyiiif' out of tlw 
line of inflmmci’s procei-dinff from soutli-east to north-west, 
escaped this great fever of the south and west,, just as it 
escaped the (dadera of 1809 ; lloork(‘e towards the hills ancl 
Delhi on tlic exl,rftmc west of the province alone sufl'ered. 

With the exception of Allahabad, no slat.ion of the cast 
suffercil to any <!Xtcnt from the ejiidcinic malaria, and Onde 
absolutely escaped. In I,he statement which follows, the maintcnaiuM! of the numbers alfect- 
ed up to November indicates the pres<-ncc of fovt.'r in Alkhnbud, and the very slight alfection of 
a few ot.her stations. Hut for the province, as a whole, the statement is a striking one, showing, 
as it does, how entirely' provincial was the uaix'cf, of the malaria of the vear. It, should be 
read in contrast to the two statements which come after. 

IStiO, a. uon-malariims year hi Oitde and the l-'iiHei/ of the Gaiii/es. 

K|II!0|-E.\.\ TltOOl’S, ( J .VNOETIC PltOVIN'CK.S A.vu OuiiK, 1809. Stuenutii S,;5(),S. 
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As hoth jiroviliws in the west were allecicd alike in I8(i9, so in ISlIS lioth formed )iar( 
of one iion-c])idcmic t.raet, and no iliusi ration of the par.alhdism of the results in epidemic, and 
non-cj)idcmic years could ho moiv beautiful than that here cxliihited ;— 

The iiim-eyldeuiie year IHfiS and the e/iidem'ie year 1809 hi Central India, and- the Pnnjah 
eniifraeted hy the. freer rutim nf the Knrnpean Trnnpn. 
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It is very interesting to trace the effects of the monsoon in determining tlie rainfall of 

, ,, . different parts of Upper Inilia lietweim lime and the first 

umnfml of tlie monsoon N(>nsou iti - ’ —- - • 


llio dlllVrKnt districls of (loiitrid uml 
Upiier Imliii* uiul tho nutural urran^o* 
iiH'iit. of nrtms ill rrlutiou to the 
iiniouiit of rtiii which they rocoivc. 


week of Ootolu'r. Tlie Stiitemcnt aunex.t!tl sliows tlu* raiti- 
Ml of in 1S09. 

Tlie distrielw of Western Jmlia east of the Westtnn 
GlnUs seem to have received not one-lialf of the raiulhll 
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t>f the Central Provinces. Even the stations of KhawleisU had in ISCIJ n rainfall little over 
SO inches. But leaving the western coast the rainfall increases; Niniar shows from 30 to 
38 inches, Hosliiingabad 42, and Nursingpoi-e 47. Buitool gives 29 inches, and Nagporc .33. 
All of these distruds liuve the western coast as the base of their iiiin system; and it is 
<>urious to ol>sei ve that in projwrtion as they are distant from this base, so much the greater 
does the fall Isicome. This is a very important observation in relation to the passage of 
cholera from north-east to south-west, of which I have spoken at page 178 of this report. If 
in an citideniic season like 18(i9 direct influences from the south-west show themselves so weak, 
it is not to be wondered at that in a year like 1808, when they died away almost entirely, 
influences from the north-east should step in to fill the vacancy in the manner 1 have there 
described. The greater rainfall of the north-easteni districts of the ])roviiice of the south¬ 
west monsoim )iroj)er, I eonsider to be owing to the rain from the western const meeting 
the line of the influences from ll’.e Bay of Bengal, and falling after striking iijion this 
aerial wall. The line of this wall is beautifully marked in the cholera maj) Icir 1807, when it 
formed the line of separation between the epidemic and nou-invaded areas of that year.* 

The districts in the <'entre of the peninsula show throughout a rainfall of .30 inches, which 
is 10 inches in excess ol the rainfall of the Gangctic Provinces. Prom Banda to the Behur 
Provinces the rainfall varies from 3.3 to 43 inches, and the average between these extremes 
holds good for nearly all stations of the great natural jnovince, until wo approach the western 
margiji, the line of 80°. Here Cawnpore and Puttehghur give each 31 inches, and the west¬ 
ern districts of Oude from 21) to 23 only. 

In the natural jnovince lying west of 80°, the great eonsistcncy of the rainfall is well 
seen. In the north, jirobably from its jn-oximity to the hills and the Irequency with which 
easleni influences extend so far, Bareilly gives 39 inches,—on exeepti(»nal ruinfail. Jn the 
south, Elawuh falls in with the districts lying south of the Jumna and gives a rainfall 
of 30, and Myiijioorie hoi-dcring on Etawah gives 82. With these exceptions, the rainfall ol’ 
the enstern districts of this province is 25, and of the western 17 to 19 inches. 

The latter rainfall holds good for the region around Delhi, and it gradually dies ofi‘ towards 
the desert, although even here the I’all is that of an exa-ptional year, notably in fhe 
Montgomery District, which gives 24 iiielies.t The districts of the east of the Punjab west 
of Umhulla, and all the districts under tlic hills as far as Huzura, show a rainfall of from 
25 to .30 inches. But in tlie Punjab, from Ijahore to the Frontier, tlie effect of the cessation 
of monsoon inflnenees is at once jicreeived, and the luinlall is tlie same us is seen in the districts 
bordering on the north-western desert. The full on the Frontier of the 9th, 10th and IJth 
Sejitember was an exeejitional occurrence, such us is rceorded only at long intervals. 

Mimooit Haiim of ]8(i9, 1«< June /o 10/// October. 

Raihvau. of Disteicts in Inches. 


niiittirtu of Woilem India. 


IMKlrlcta to Ibc oral aud iiorlli of llio 
}im«diu[r. 


nun-iota of tho Oun.’olio Vaiity aud Oudo. 


I'ouiin 

Aliiiit'Uiniggiir 

Nuasiot 

M iilliaimni 

Dlioiilia 
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KIiuihIwii 

UuiliHil 

■W’lirdsli 

Dfiaiidu 

IliiiKanKbat 

Nugipore 

Bliniidartt 

Niirshigjioiv 

lIciKhuii|.abHd 


.. 10 3 
.. 200 
... 22 4 
... 22-S 
... 20-S 1 
... :Hr5 1 
... 32 7 
... 2t)0 
... 2Ke 
... -lo-a 
... 3S-2 
... .3fi'4 

... 46 fi I 
... 47-1 
... 42-3 


littipim- 

Bi-liidporc 

Soomi- 
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tlubbiiljioio 

Diimub 
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Lullui|iorc 
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... fHH; Cbyobftautt ... ... 40'2 

60'3 i Hiizareobausb ... -tl ^ 

... So 3 i (jyab -II'S 

CO S • Patna .. ... 43 0 

... 50'(i I (Ibaztciinrc ... ... 3!Hl 

, .. Ii2'IItonan-a ... 3S4 

... EO'O' Allahabad ... ... 45’3 

.. 61'31 FutU'bjiOiv ... ... 3l)S 

... 4il'2 ; liiiuic'i'niiiic ... 3S2 

... fiH’O I Banda ... ... 36 4- 

iOraif ... .. 2«-2 

( ' Cawnnoi'c ... ... 31‘(i 

Eutti habur ... 310 

6oruoki.oiv ... ... 4 (j3! 

Fyziiliad ... ... 40 7 

Baraioh ... ... 838'7 

liae Bareilly ... ... 34(i 

Lucbnnw ... ... 36'ti 

Oonab ... ... 37‘7 

Sevtajiure ... ... 22'7 

llurdui ... .. 20'0 

Kberee ... ... 28‘8 


• It la veny iuatnirtive to note how tbc wealern limiting line of the cholera of IWiS and the (outbtm lliuitiug 
Hue of the cholera of 1SS7 crtuni each other at an angle, tflic Hue of lSI>7i stretching fn.in amith-oast to uorth-wrest, 
extends atraiglit from Cbiitji Nagpore to ^uhnl, while the line of ISOS, diircled from uorth-caat to south-west, curves 
round Iroui Northern flude to Mains. 8ucb facts in geography, even when staudiug alone, teach that it is by aerial 
ageueies that limits are so dettiiad. 

t Contrast with this the minfall of the same districts in 1868, p. 160. 
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weft of 80* X. tong, 
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... 81-8 
... 2«'7 
... 25'9 
... 880 
... 26'8 
... 26-0 
... 26-6 
... 24-6 
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... 22 7 
... 1»’8 
... 16-4 
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... 16-8 
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IMflriotE of the Pnojab. 
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... 18'4 ' Qoordunpnre ... 

... a «2 
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... 201 
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... ll'« 
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Jbnng 

... t#‘2 

... 8-3 

Hhshpore 

... lo-lt 
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Jhelum 

. . 11-3 


Itawul Pindee 

... UO 


Fealwwar 

... •«-5 

... 30-4 

Kohat 

... 12-8 

... 29-7 

Buunno 

... 01 

... 26-8 

Dera Ismael Kfanii 

... 0 3 

... 23-8 

Dura Uhiuei) Khan 

... 8-9 

... 237 

Kajanpora ... 
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The Table showing the rainfall over the different districts of the monsoon area on each 
day from the let June to 10th October, is placed here to teach, how, although differing- in 
degree in different parts, the general inffnence is one and the same, and how local peculiarities 
are of secondary importance in comparison with that subjection to general agencies which is 
common to every portion of the monsoon area:— 


* S«vcti iuoItGrt betwooti Uth aad lUb Beptembpr, 
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THE ASI’ECTS OP THE CHOLERA OP 1869 AS SHOWN IN THE AFFECTION OP COMMUNITIES. 

I have in the previous section spoken of the cholera of 1809 as all-pervoding within an 
area covered, as shown sometimes in shadow, sometimes in substance, as having substantial 
geographical limits, and as influenced in its manifestation by the prevailing meteoi-ology and 
by what cholera is in itself when viewed as an object of natural history. Whether the 
included population be taken as a whole, or whether a type only be selected for illustration, the 
general phenomena of the epidemic are identical, becauso the same general laws control cholera 
in its remtions to a body of men which errao into operation in determining the manifestations 
within an area of any extent which has been covered by cholera. 

While I have been speaking of the cholera of Central and Upper India, and showing how 

within each {portion of the monsoon area cholera has behaved 
Any typo ropcsti whst ii tonght by diff'ercnt dates, our proper indices have taken up the same 
the phonnmouu Mown over the entire , , i * viri i. i •_ it. 

are# covered, or in *ny part of ife sto^y and repeat it to us. When cholera ceases as in the 

interval between the sjiring and monsoon, it ceases also in 
our types from one end of the Presidency to the other j when an area is suddenly invaded, our 
types arc as suddenly and generally struck; and when cholera dies in any urea, it dies among 
our types. 

The table which follows shows beautifully what I have described as occurring within the 

™ i , 1 ,. monsoon area in 1869. In this table is shown every admis- 

Tlie oeneral aapoct of the tnonnoon . « , , ,, j , -n 

clioloro of 1809 n* cithiWteti emoiiK 9 ion from cholera among the men, women, and children ot the 
the European Uogiinonhi onntotnid European Army throughout the monsoon area from Dinuporo 
wiUun the moniiooii aren. TJmritsur. It begins on Ist July, and shows a blank np to 

the 12th,and but one case appeared in the whole army between the Ist and 17th. Next follows 
the universal culmination in August, and then the disappearance before the end of September, 
ejftcpt at Meerut and Morar, whore six cases were carried into October. This table almost exactly 
reproduces the relations of the cholera of 185G, I860, 18G1, and 1862, as given at pages 
169—173 of the report of last year. And selecting Morar as a typical station, the monsoon 
cholera of 1869 takes its place precisely as an addition to the table at page 174, which shows 
the cholera of Morar in 1800, 1861, 1862, 1865, and 1867. 
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Monaoon Area. Cholera Admissions of each dap, European Begiments Men, 

Women, and Children. 
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Morar had f»nr admWoiw after thia date on Mrd and »Mh Eteptemher, and ard and Ulh 
fliolera «f the ennio movement orifftn%ted an outbreak \n which l» admlaaione occurnda XI bOKan on flth Bepteniber, and between title 
date and asih, 14 caeee appeared; there Wdre 4 caeee Su Ootober, and one in November. 

Beyond the monsoon area, the parallels of 1858 and 1862 held good, and the anticipation 
(brnied in the first week of September, that in the Peshawar valley the invading cholera would 
not become extinct until the first week of November, was exactly realised. 

After the general history of the epidemic which I have 
sketched, it is scarcely necessary to add that this cholera 
followed no lines of human communication, or that lines (>f 
human communication were powerless to modify its 
geography. 

All statements made by local observers, which give o narrative of the introduction of 
cholera into tlieir districts by means of human intercourse, must be reviewed in relation to the 
general aspects of cholera during the year. In the epidemic of 1869, the attempts to connect 
the cholera of districts or communities with im})orted contagion Imve Ijeen few> and mort 
observers here contented themselves with simply stating that the evidence of introduction is 


All »latemont« miKltf by local obaer- 
ver« regarding the iiitrodoction of 
cholera by human intercourae are of no 
permanent value until revleweil iu 
relation to the general epidemic pheno¬ 
mena of the year. 
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wantinp. With theae statements the Sanitary Commissioner will deal, as well as those which 
would connect the localisation of the cholera of the year with a cholera-poisoned watcv-aupjily. 

The importance of rccogfnising the standard typical for the cholera onthreak docs not 
,,, ^ „ , „ , , ., ^ seem to me to lie sufficiently apprehended. And vet it is hy 

of”8fl»'^orontCIIk»’*whlI(h™TO^^ this standard that the effort of practical measures, as well as 

til th« sliapp indicated as typical in the siguifcanco of many points on which a clear understand- 
tlie pnn'ioua report. jng, jg essential before the history of a local or general out¬ 

break can he aceumtely written, must be determined.* The following are illustralions which 
twnform mote or less in shape to what I have described as the type of the outbreak (p. ISO) :— 

Outbreah of 1869 conforming more or Im clonelg to the tgpkal nlandard. 

Admissions of kach Day of the Odtbiieak. 


1 

Her MBlodty'fl 

l*<*l)awnr, 

t 

Hef Mi^e«t.y*a 
104th ttoKimeoi, 
l^eBhnwur. 

t 

Native Troop*, 
roaliawiir, 

Btrentrtii 3,844. 

Native Tr*»oii*, 
Koliiit. 
Btrontrth 
(iicatliH.) 

Her MajeatgV'H 

Till li'utiiierM, Bati((or. 

t 

H«r Majititly’* 
ftSiifl Moiriuifitl, 
Lncktiow. 

+ 

Sapt. 

8 

0 

Sept. 
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0 

Sept. 
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Oct. 
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Miiv 12 
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J wly 
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0 
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„ '3 
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• » 
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I 

M 15 

9 
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„ 10 
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IH 
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g, 

13 
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3 

19 
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14 
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1 

*• 
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.. 18 
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1 
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2 

gg 

15 
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8 

21 

19 

1 

»• 

o 

H 


Ifi 
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16 
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10 

2 


U 

18 

.. 20 

1 

„ 

0 

0 


17 

1 


17 

3 


17 

2 

g. 

10 

10 

.. 21 
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7 

5 


18 

29 


18 

23 


18 

8 


11 

13 

.. 22 

1 

,g 

K 



in 

34 


19 

31 
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25 
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,, 
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' 9tii Novfiniifr, 











AU plienotnenA contiPct<>d with Uio 
.mnuift'AtBtiniig in rtmiuinniticA nro 
Nitbordtmiiti to (lie Ihws which control 
t ho nminrcBtiitiont over fircBN. 


Such a table as this, and indeed the history of all outbreaks in communities, must be 

read with reference to the statistics showing thc_ persistenee 
of cholera throughout the period for which it is vitally 
manifested. Various successive outbreaks, as well as indivi¬ 
dual eases, may show themselves at any time betwi-en thednt'* 
of manifestation and decay. A notable example of thi.s in 
1809 was the cholera of Her Majesty’s 58lh Regiment, which beginning on 22nd March 
ended on Htli August, During this time four distinct outbreaks occurred. 'I’his ease singularty 
ri'peats the history of tlic 701 It Regiment in 1853, as given at pace 203, with the exception 
that the outbreak of the earlier spring months was superadded in the case of the SSth. 

The phenomena of movement and quiescence I have illnslraled in various parts of the 
previous sections; the two tables at pages 200 and 210 show the decay of the sjiring cholera 
and the commencement of the monsoon cholera of the year to bo a phenomenon of general 
significance; and the winding up of the cholera of this year, as of all others, has been 
shown to bo a jdieromenon depending e.sswitially on what cholera is in itself, and licaring ni> 
essential relation to conditions of communities, which might be theoretically regarded as 
adapted for the proloncation of epidemic vigour. 

In this year the distinction between the loealisUtion and gradual growth of cholera and 

the sudden di'sccnt of cholera in strength upon a b'Cality is 
illustrated by the cases of Umritsur aiid the Peshawnr 
valley. On '27th May the first ease of cholera was recog¬ 
nised at Umritsur; in all the month of June there were 
but 88 deaths in the city; in the early ]iart of July tb.e 
number of casualties was small; and then when the monsoon 
cliidera appeared everywhere else in strength, it appeared 


The Oftiiet of the popiiUtiou of the 
cities of Uuiritioir n»d Veehewur 
titkon in cntitruHt, show how eiiolera 
inny ^rednAlly develop in u 
(tfber its orifrinui dUiK'iiiiniitiniig or 
niny appear in it» iitmont atrength iu 
u very few days alter ita precipitation. 


* The apjiUcatifm <»f tho tent uf onnformity to tho typiotU AtMitltu-d Iu iho auo of :ho Hiirdwa'- uhoieni of 13UT (e nmdo at l age ha 
t Men. women, niid I'liildren. 

i Witli 11 exooptloim, (huEO wore rtt-adniiiwiuuF. not fronh eaboa. 
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[Appsndix B 


Vnlufi of tliu luanflu taught by Muh 
jmriilk'l, u iihowing that there may be 
an intcrral during whieh eaeapo from 
the lucaUacd cholera ia poaaible. 


here also, certainly not by invasion, and on 16th July there was a sudden increase to 27 
deaths. The great cholera then wont on and culminated on the 16th August, when 118 
persons died; it was at an end on 6th September, and by this date 3,026 persons bad died 
in the city alone. 

The full manifestation of this localised cholera of Umritsur was thus delayed for seven 
weeks. The aspect of the Peshawur cholera was entirely different. The first case of cholera 
recognised in Peshnwnr city was on Ist September, and on the 7th it began to make way, and 
on the 13th 92 iwrsons died. 

On the nth September the area of the Peshawur valley occupied by the cantonment was 
. viisibly affected, and suddenly on the 18th every corps in can- 

rc.I;rudr‘Kw''y?M73rS5S tonmentandmoamp was struck by cholera. Je General 
in tlw l*c»iuiwur valley. Commanding reports,—" It burst as a storm over the station. 

I have shown how in Seinde, far to the south, the oholem of 
the same invasion culminated on the very same day. This is, 1 think, an instance of what I 
have described under the figure of the sprouting of the cholera seed, and a parallel to what 
occurred in the Peshawur valley in the first week of June 1867, following the invasion of 19th 
May. The cholera of the invasion of the 19th May 1887 descended in force on the city and 
ejintonment and was reproduced in power in the first week of June; in 1869 cholera descended 
upon the valley in the first week of SeptemW, and, after the same interval as in 1867, there 
came the sudden and universal onset of the 18th. 

I pointed out (p. 181) how in 1867 the aspects of the outbreak of the 42nd Highlanders 

and that of the 77th Regiment were quite distinct, and that 
the distinction was owing to tho fact that the Highlanders, 
terribly as they suffercil in tho first days, had no second attack 
due to the coming forward of the cholera of tho first week 
of June, bcoiiiise by removal to Cherat they were placed at 
an elevation fieyond the reach of the cholera hrofiding in the Peshawur valley. The parallel 
was beautifully repeated in 1809. Although cholera showed itself generally in oantoriments 
afjout tho 11th, tho aotual outburst took place on the 18th and 19tU, not in cantonments only, 
but throughout the vallty generally j tho villages and the camps of the 104th and artillery 
in different places were all simuitaneoualy attacked. One body of troops only hod tlie 
opportunity of escape—a wing of tho lOdth which marched on the 13th for Cherat. This 
wing did not actually get to Cherat until the SOth, hut the move out of tho valley was sufli- 
eient, for three men only were attacked on the march, of whom two died. The wing left behind, 
although moving about in tho valley, had 99 admissions and 63 deaths. Tliis is sufficient to 
show how inefficient as a prophylactic measure is mere movement in such a locality. (See 
Part I, page 203). Such facts as these teach, too, how valuable may be the time intervening 
between the first manifestation and tho actual outburst. We have no difficulty in recognising 
thal, had the valley been evacuated between the 8th and 17th, few out of the 234 individuals 
who were lost need have died. 

I. may finish here what remains to be said regarding the effects of elevation. Into the 

Kohat valley the cholera descended in enormous power. One 
regiment of native infantry, the 2nd Punjab Infantry, lost 
the unprecedented number of 67 men; and altogether, out of 
a native foroo of 2,200, 186 men died. The aspect of this 
outbreak I have tabulated above. This Kohat valley is the 
very Jollity which I selected in last year's report to illustrate what is meant by the 
localisation of cholera, and what I have there aescribed (p. 212) as occurring in 1858 was 
exactly reproduced in 1869. This cholera entered the Kohat valley, or at least began to 
show Itself, on 4th October, at the time when the immediate outburst in tho Peshawur valley 
ceased. But the aura of the cholera of the first week of September was probably felt hare, 
for throughout September a oholeroio tendency was clearly to be notioed in many fever eases.* 

But while cholera was falling thick into these valleys, the distance of a few miles sufficed 
Th 0 g«rriK)n. of Now.har» and tho dissipate tile foroo of the miasm, and, as in 1858, 1862, 

•tatiouR ca»t of tho Indoa cMmp^. 1867, the European regiment at Nowshera lost but 
bocBUM of the (jeogrephitai nituotion two men out of its Strength; and east of the Indus, Attoek, 
a p iy« ca aipecu of thrae itstion*. Abbottabad, Campbollpore, Bawul Pindee, and Uie new station 
of Tullagungc, showed not a trace of cholera among the troops. 

I have said that many districts of Upper India got this great cholera of 1869 in shadow 
_ . , only; this contingency necessarily goes far towards dotermin* 

niSS ^*^0 paJlS"Be‘'of«r!l’dSirf^of '“8^ ^ntonment shall be shown in 

the aara of an air-conveyed cholera. Strength or not. An officer 18 stmok down With deadly cholera 

on 4th June at Seidkote, and nothing more is beard of cholera 
in tho Sealkote District throughout the year ; this eholeia'is said to have follow^ immediately 
after a la^e draught of water hod been swallowed. At Feroaepow a single man of the 
5th Fusiliers dies from cholera induced by au apparent expiting oause; and agun, at Jullundur 


Imnliaation in tho Kohat valley, in 
contiunatiou of the doacription fpvcn 
of thi! «arao phenomenon in the report 
for l«et year. 


* Report by Atoutant Sutgeon Kelly, quoted by Sanitary CommWoiMr, page 42 of bit Report for ISStf. 
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s single man IB picked off by cholera when not a case is reported in all the district. Tlu-se 
instances are parallel with those giyen at pages 166 and 176, and again noticed at jaigc 218 
of the report of last year. Soth at Kohat and Peshawur the epidemic fever was very i)revulent 
at the time of the outbreak, and the intensity may in some measure have licen iiilln- 
enced hy the depression caused by the malaria miasm. • In the 36th Uegiment it was parti¬ 
cularly noticed that the invalids of the season and weakly men suffen-d. 


Taken throughout the monsoon area, the loss of the European troop-s was seven times 

greater than that of the native troo])s oecuiiying the snnm 
Low of tlio Enropean sad Notivo area: in the case of the Euroireans the death-rate was ].*} 62 
arrrt™rt«L per 1,000. and in the erne of the natives 107 per 1,0JO. 

And oven this great disparity was lessoned by the fact of the 
almost entire exemption of the Meerut and Lahore Districts, which tells in favour of the rate 
for the Europeans. In tho Peshawur valley tlie ratio of loss of £uro])enu soldiers was tliree 
and a half times in excess of that of the native troops; the Euro)>ean force lost IJ.> 
per 1,000 of the actual strength, and the native force 33 per 1,000. No station occupied by 
Goorkhus lay within the epidemic area of 1869. 


A sad instance of the vast disparity in llie liability to cholera was exhibited in the course 
cv.mp«™tivo low of tr>6 E«r«ts»n8 of cholera of 1869 in the case of Lucknow This great 
in the Lucknow Cuntomnciit itnil of city with a po))ulatiou of 270, OdO, aflbrdctl to an accurate 
the native population of the city of registration but. 173 deaths in l8(i9, while the eantonineut 
.uc non. population of 3,100 Europeatis, men, women, and chil¬ 

dren, yielded 97 deaths duritig the outbreak. 

At page 230 I have shown that. an’nnaccHmatiscd regiment is apt to suffer far more from 
cholera than an acclimatised regiment when ))laccd in parallel circuinstimcw. In this year the 
I02nd, stationed at Lucknow, lost 11 men, wliile flic 62nd in the same cantonment, which 
arrived from England in February, lost 33 men out of an wpial strength. 

Tlie intensity of tho disease cholera has net been less than in previous epidemics. Out 
of each 100 Europeans attacked there have died of men 63 55, of women 62'77, and of children 
701)6. The ratio for the Regular Native Army has been 57’ t8^ and for tlie I’unjub Force 
71 SO. For prisoners tlie ratio has, as usual, been very' much less, immcly, 42'39 per cent, of 
those attacked. 


It is remarkable to find how little the jail population tliroughout Upper India suffered 
_ , , , ... I'""’ this epidemic cholera. In the invasion of .Inly all tho 

tatl^n tihouuie idcmifrcc*’’"' to the west 

of tlic Iseiinr Provinces the (lomckjiorc Jail alone sullert'd 
heavily, losing 31' prisoners, Tho distribution, however, was tyjiical, and tho geogrindiy 
of the cholera of the year is as truly indicated by the sparse cholera of the jails as by tho 
outbreaks of the European army. Tho intensity, us regards the jail population, I consider 
to have been modified by tho conditions whicli in the case of tlie same type determine a ratio 
of liability to malarious influences much lower than that of the general popnlation. These are 
the height of the walls by which they are surrounded, and tlie exelusion of aerial iiiHueiices 
imincdiatcly after sunset, when tho jirisoners arc kaikcd up for the night. 

Lunatics as a class are singularly susceptible to the attack of cholera. While Lahore 
- , „ , .... generally suflered so little, 17 per cent, of the In unties in tho 

Is*.u.thoL»n«tlcA»,lamatUhor 0 . Of the female lunatics 36 per cent. died. 

There were altogether 34 deaths in the asylum. 


It would appear that young children at the breast are wontlerfiilly exempted from the nt- 

taok of cholera. I found this statement upon the figures for tho 
Amwrciit immiinily of very ynnn^ 1869 only; but it is right that tho fact should he noticed 

Kiiropcnu cliildrca for iBoa. here, ui order that the results ol lutnro observation may be 

recorded. Even for 1869 the returns are very imperfect in re¬ 
gard to the ages of children who have died; but as far as these show, the immunity «f very 
young children was all hut complete. In 45 cases the ages are not stated; but in a register of 
6.3 cases in which tiie age is given, the death of one child only below 12 months old appears. 

I find that tho same observation was made in St. Petersburg on the occasion of tho 
original invasion of llnssior—4hat while iu the Foundling Hospitals many of the nurses died, tho 
cliildren entirely escaped. 


Throughout the epidemic area of tho year, quarantine failed signally in every ease in 
lt*.ttlUofthe«iteW!shmrat«f,«*r. "’'I'* attempted; and the absence of quarantine did 

antine ill variout Jocnlitii'ii during the not determine the iiivusion ot tracts naturally e.\ompteu. A 
prtyrcaB of the epldemio choJara of cordon of sentries placed around the cantonment of Peshawur 

failed to avert the universal outburst. The oeciqiation of the 
passes between Peshawur and Kohat did not secure the Kohat Valley against the entastro- 
])he of October. When the Magistrate of Shikarpore claims that this district was protected 
iiy quarantine against the cholera of Stikkur, we requira to take into aceonul the fact that 
no district to the east or north hod cholera, and that the country from Bliawulporc to Uaxura, and 
the corresponding districts lying west of the Indus, eonstituied one great exerapted tract in 
1869. We have no difficulty in concluding that the quarantine at Attock had nothing to do 


2 K 



230 


Dtt. bkyden’s mtisndia iiepobt out Ta« CAppmfi* f. 


with the exemption of the country lying to the e<Mt, riooe this ares was exempted in aecordo 
anee with lows taught by alt previous epidemio history. The clwm that the Jollundur 
District was exempted from cholera as a consequence of the estabiiiihment of quarantine on the 
Beos, could l»e advanced only by a local observer unacquainted with the general rebtions of 
epidemic cbolern in 1869. When in answer to the query —wm quarantine succeasrul? the local 
observer appeals to the simple foot of the exemption of his district as evidence of snoeess, his 
statement is of no scientific value until its weight is determined after the local fact is plao^ in' 
its jiosition among the occurrences which go to make up the general history of the year. 

The failure to connect local outbre^s with a poIluitMl water-snpply has been general 

. ____ througbont the epidemic area. That tlie groat outbreaks such 

as those alwve tabulated were unconnected with the local 
ill),' of the wKter-ia|)|)i]r by tlie omims- water<Bup()ly is proved by the sh^ which they assumed 
tiiiii* from those •nfferiiig (irom cholera, jgp gf previous report), l^at moisture is a localis* 

ing cause as well as a vehicle for cholera, the natural history of the outbreak over an area 
touches; and that, the cholera which was being propagated at Dmriisur from the 27th May to 
10th July in order to liecomc the raatcries of tlie great outbreak of July and August, may have 
lieen grown in the pools and tanks which afforded a water-supply to the population and moisture 
to the surrouiidiug air, is not at all improbable. But that this same matcrim was derived from 
the excreta of those suffering from cholera, there is no evidence whatever to show. From 
one end of India to the other the poisoning of water from such a source is denied to be the 
originating cause of the cholera of the year. And well it may be when wc reflect that the 
area covered by cholera extended from the frontiers of China to Unssia and Centml Africa. 

Again in 1869 wc have had the illustrations from previous epidemics which have 
already been employed to prove the contagious nature of cholera, the infection of hospitals, and 
the spread of cholera by common latrines, brought up to prove that previous observers who 
held such views wert; in error, and that a cholera-polluted water-supply was the rral cause of 
the phenomena of these outbreaks. It is snifieient to remark that not one additional fact 
has Ixien added to those at hand at the time of the occurrence, when the theory in question 
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was weighed and found wanting. * 

The Sanilary Commissioner for the Central Provincas places a very high value uiion a 
pure water-supply as a means of averting the outbreak of cholera.. He reckons the liability 
of the individual to sufier from cholera during an epidemic as exactly proportioned to tho 
])urity of his water-supply; and he thinks, from the facts of the year that have passed under 
ids notice, the conclusion is warranted " that, with respect to tho general population of 
the country, the imbibition of water containing animal organic impurities is tho most common 
moans by which jiersonal susceptibility to the effects of the special cholera contagion is 
induced.” But his views are liable to he misrepresented, and therefore it is right that I 
should quote his own words on this most important subject. He writes• 

“ Regarding the relation between the use of impure water and the development of 
cholera, there is no reason to believe that water impregnated with impuriti>>s of the kind above 
described, is ordinarily the exciting agent in the production of cholera, or tho irameiliate cause 
of the disease. It is, indeed, not improbable that the excreta of patients sufiering from the disease 
eontain tlie infecting matter of cholera, and that the disease may be sometimes directly com¬ 
municated by such matter Inung introduced into tbe drinking water; but that cholera can be 
rapidly diffuw^ over a wide area by sucli means is scarcely possible; it is altogether impro- 
laitile that in tho large number of villages attacked daring tbe dry weather of the present 
year, choleraic excreroeutal matter can have been introduced into the water-supply; and tho 

i iollution of wells or other sources of supply by means of the vessels used in drawing water, 

[ believe to be an accident that very rarely occurs.” 

In the Central Provinces alone 4,2 UO villages and towns were attacked, and 49,000 people 
died in the few mouths during which the cholera persisted. This single fact standing alone is 
suffieient to prove how little direct poisoning throiigh the evacuations of cholera patients could 
.have had to do with the |;eneral aspects of cholera' in the Central Provinces in 1869. 

In reply to tho dii-cct questions put by the Sanitary Commissioner—Is the water- 
supply of good quality ?—Is there any evidence to lead to the su^picioa that the water may 
have been the medium of communicating or spreading the disease?—-Is it prohalde or possible 
it may have been contaminated by simple, and espeoyiy by rdiolera dwoharges ?—sixty-seven 
medical officers of the Plnropcan corps which suffered in 1869, the total furnishing replies, 
one and all answer that the water was of fair quality, and that it could not have lieen 
contaminated, nor have proved the medium by which cholera was spread. One officer alone 
HugircsU that the water used for watering the tatties of the married quarters of the artillery 
at Morar may have hod a had effect, as it was drawn from a welt whieii is not used for drinking 
pur 2 mscs on account of its imparity. 

Tho ontbrmik* of 1869 wore not Not onc of these medical officers suggests that tbe regi- 
in mi;r iimtaiioe nttributed to the use of mental latrines may have proved a source of cholera, or may 
tho HUfinioutal latriacfc ^ have spread cfacdaria ttnong l^e men. 

The Sanitary Commissioner will oonaidmr *316' apooial qeestions of the eifbets 
Tho qncitinn of tho cfffeeti of attend, of the emptc^cmt of |Saropean sbldieni ia orderlies in 
ancc> on the dole will he trentod of by hospitals wring cholml outhroaks, and the apparent infoc- 
■the siuiitaty CommWouw. tion of attendants on tha sidk generidljr. Notiung" is more 
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difficult tbirn to come to » safasfactory oonelosion from the mere fact that some out of those 
eo employed are attacked. When 19 percent, of the whole garrieon of Peshnwuv RiifTeted, 
we may be quite certain that not lees than 19 per cent, of those employed in attomlancc 
on the sick were attacked; and yet auoh an iiietance is one which, mentioned without, od'erenee 
to the ratio of attack for the garrison generally, is startling, and might bo employed unthink¬ 
ingly towards proving the contagiousness of oholera, when no such siginfieiince can he 
attached to it. Here and there, in different reports, mention is made of individual instances 
in which it would seem that an attendant on a cholera patient was attacked hccansc of his 
proximity to the indivklnuls already affected. Thns, when, at Lahore, an American missionary 
was attacked, a_ Native Christian who attended on him was seixed, and also his wife. But 
such esses require to be carefully looked to. The fact that the wife also was attacked does 
not streng1,hett the case, siuce it points to the probability that the two, the man and wile, 
and perliaps the whole three, suffered from one common influence operating on all. 

The term “ importation of cholera" is employed very differently by different observers. 

Tl.e tom. -HIio importaiion of S'* ^l'***'*" is aA'ed, whether cl.olem Was imported into 

eholero" til Hdcd by diffm-nt obtorvers. Meerut, and a medicul officer replies that cholera was im- 
Ciwt in wlilcli it lino bwn Mwrted ported, because 011 7th August a sepoy of a Morar regiment 
djl® to‘it,™ri:Itio“'® was taken moin^iiund from a railway carriage, and was carried 
to the lines of the 36th Native Infantry, where ho died. 
Now, not a case of cholera occurred among the Native Troops at Mevrut during 1860, nor 
did a ease of cholera show itself until nearly a fortnight afterwards, when Meerut and the 
surrounding districts were invaded. The idea seems to be jiresent in the mind, that first 
coses necessarily liecomo foci, and that around such eases the cholera of a city or district 
hlusters. Were this the case, wc should have no difficulty in determining it for a fact. 
But this belief coincides with the theory so generally accepted, that human intercourse 
alone is tlio cause of the dissemination of cholera; and hence, when we find a mcdicul 
officer holding this theory, we invariobly find him also writing ns if importation were a fact, 
and a thing which occurs as a matter of course, and (lerhaps promulgating as true a statement 
•made to hiiii by some second, and probably uneducated, person, whose opinion is valueless for 
purposes of scientilic research. If there he any truth in what I have writteu of cholera as nu 
air-borno miasm, the ^ruth is primary; and while granting that many secondary manifes¬ 
tations of cholera may occur in relation to human intercourse, not one instance in which a 
district generally is alleged to have been infected from a focus, should bo allowed to pass 
without the strictest sumtiny. 

When we are told that in 18C9 cholera radiated from Umritsur as a centre, wc do not 
, . ask whether or not it was a fact that persons flying from 

Umritsur into tho districts around were sekeil with cholera, 
but whether Uiese individuals formed the foci from whum 
cholera spread in the districts into which they fled. Whether they did or did not in tins 
instance I cannot tell, lieuausc 1 have no data which show that' such persons did hecomo 
foci. I look nt the case in its general aspects, and I find that this cholera cnlminiitos in the 
Umritsur district, ih Laliore, in Goordasporc, and in Ooojranwalla, exactly at the dates at which 
it culminated elsewhere over the enidemic area; and I perceive that the limit of the affected 
tract in the west, the north, anil the cast is the same as in the epidemic of 1861—that 
Jheliim, Goojrat, and Sealkote enjoy comjdele immunity, and that not a cose of cholera finds 
its way into the Hoshiarpore, Loodiannh, or Julltiudur districts lying immediately to the cast. 

Begarding the method by which the cholera invading the Ahmednuggur jlistrict 
TK. In tsn I™ **16 nortli-8ast entered, the Sanitary Comraissioiicr 

portation of the choUve of 1868 enii for Bombay says simply, that the impossibility of oUam- 
1869 into the dliferent diatticts of the ing trustworthy information rendered the attempt totally 
Ceulral l*rDvluoee is not setiiiUclory. futile ^ 

As the result of his enquiry, the Sanitaiy Commissioner for the Central Provinces comes 
to the conclusion that the evidence is in favour of tho contagion of cholera having been 
brought into bis province from without, and he considers that the subsequent diffusion 
of tho cholera was effected solely by means of human intercourse. The fact of introduc¬ 
tion in 1868 he failed to tinoe, and his conclusion that cholera was brought in from 
the north is deduced from tho circumstance that the coolies, among whom the epidemic ot 
tho year first showed itself, were hatted within 300 yards of the Nagiiore Itoad. His 
conclusion regarding diffusion is founded on the facts of epidemic spread, and of its appear, 
anee in the different towns and villages of the epidemic area. His opinion is, that isolut eil 
cases liecame focal centres; ‘'but,” he adds, "there are, on the other hand many instances 
in which tho nrrival in a town or village of persons''suffering from cholero was not followed 
by an outbreak of the disease among the population.” And again Vie writes—“'fhe accounts 
given ctf the outbreaks of oholera at Kyra, Suonwarra, Gokulkara, and Bhoodooa afford 
evidence that the disease may he imported into a place by persons in whom no symptoms 
of the disease arc apittrent j and in other instances, as at Sehoru and Rana, the importation 
of tho disease into one village was so closely followed by on outbreak in another, with 
which it is in frequent comihunication, that, toough the actual transmission of the cbolcraie 


• ReiKrt fur 1868, pnge 177. 
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inflnenon cannot be proved, the presumption in favor of its bavins been effected by means of 
persuiial interoonrae, and by pereons not evidently sofferins from the disease, is very strong. 

Raipore, perhaps the worst cholera tract in India, had had no cholera since 1806. 
In 1868, when the a^oinihg districts, Jnbbulpore, Seonoe, and Mnndla, snftered, no cholera 
appeared in llaiporc. The Civil Suigeon writes—" On 12th May the disease may be 
considered to hove broken out in an epidemic form, and to have been soattorcd thron^out 
tho district.” The invasion in one instance is mniie to cluster round the tact that^ two 
cartmun, coming from the Bclaspore district, returned to thoir villages in the feipore 
tlistrict and got cholera on 29th Api^, and that these same villages suffered in the 
first week of May. Whether or not these men had cholera on arriving at their homes 
we arc not told, hut they died with the rest of the villagers. Now at a distance of 18 miles 
there is a village called Baheera, and here was collected a body of 3,400 coolies, who were 
joiiKfd by another body of 66 from the Belaaporc district on the 7th May. When these 06 
coolie.s left the Belasporc district cholera was epidemic or was becoming epidemio. The Sani¬ 
tary Commissioner thinks that cholera broke out on the doy they left, or the day before. These 
nuiii also are alleged to have introduced the cluilera wliioh became universal after the 12th May, 
The attack illustrates the fact of a body being stnick—"About 2 r. u. on the 12th Mnv,” 
the duU? assigned by the Civil Snrgwn for the general diffusion of cholera, " after the midday 
mealj when the coolies were just going to recommence work, 23 persons were seized. By the 
evening of the same day 160 persons had been seized, and of these 52 died.” This is the 
re|)ort of the Deputy Commissioner, written on the I7th, and he died from cholera a few days 
afterwards. In this letter it is distinctly stated that not. one of tho 66 men abovementioned 
got ciiulcra. Captain Twyford, who was on the spot, remarks—“ It is ascertained that none 
of them have died, and they have remained to the last." This is contrary to the statement of 
the Civil Snrjieon of Raipore, who says that they got no cholera until tlic 18th of May, when 
several fatal eases occurn-d amongst them. The Sanitary Commissioner remarks that this is 
]s«rh,apa the most noteworthy instance of importation tiiat he has to record j and to make the his¬ 
tory eompleie, it requires the bridge to which I have referred at ])nge 287 of my former report.* 

The general assertion of the spread of cholera from foci is not to he aoeepte<l inciviy, 
The phenompnan of tho opimd of because the Occurrence is theoretically regarded as jiossible. 
rhoh-rn irinii tiH'i u uot scon in tlio onso 1 have shown clearly that., studied on a basis of statistics, tho 
poih”T'"r ’^Ptaaious^di.iiZ wo *'”*1’® "Wfbreak of cholera is Samelricallg opposite to 

liiiiiw tiut sproait from A focnl (vntro is Ihttl cf a Contagious disease. And nowhere is the spread 
oorUiii to ooonr oftor tho iutrodttctiun of rhiitagious disease from foci more dreaded than in India, 
o losjuioticBiTui. Tho histories attached to onr jails and emigrant shiits warn 

ns how the germ introduced weeks, and it may l>c even months, before leavens insidiously day 
by day the whole body, and hundreds are dead before the fire of the outbreak burns out, 
generally months from the date at which it has appeared. 

But in tile case of emigrant ships, where the spread of cholera from foci in its fullest 
Tim onthroftl. on boArd omigrAnt development should be looked for, judging from the illustra- 
Ahip« tnk™ in the AggrogAto BHume tions which have been afforded in the case of contagious fevers, 
the tyincAl form. where community of condition suggests the jtrohahility 

of numlicrg suffering from tlie operation of one common agency, the shape of the outbreak js 
identical with what I have shown it to he in all our types (see pages 178, 188, 191, 
and 192). The facts of the introdnetiou of cholera into districts in India as well us into 
t'ountries beyond sea, must be studied in relation to the results which I have tabulated below, 
from data supplied, at the request of tho Sanitary Commissioner, from the Office of the Pratee- 
tor of Emigrants in Calcutta. Tho return as furnished shows the dates on which cholera cases 
appeared in the emigrant ships leaving Calcutta for Mauritius and tlie West Indies between 
i H.'iO and 1865 in the first ease, and between 1861 and 1869 in the second. There or? con¬ 
fessedly great difficulties in dealing with the registers of deaths, and that portion referring to 
the Muuritins for the years from 1861 onwards is so evidently erroneous and at variance with 
the experience of 1850 to 1800, and of the entire table for tile West India emigrants, that 
1 have struck it out in arranging the figures below given 

Slat-ement showing the Aspect of the Onthrenk of Cholera on bonrit Emigrant Shipt leafing CaJcuUa 

for Mauritius and the lEest Indies. 
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Daring tlie period to which this lahle refers, there were dcspntched to Mauritius 105,382 
emigrants, and to the West Indies 72,681. Of these, a strength of 30,3(51 was reiidfred 
inunediately liable to the attack of cholera by its appearance on hoard of 82 shii>.s after 
leaving port. The aVerage number lost in weh outbreak was under 5 (4J), and that the 
disease was not perpetuated nor propagated is shown by the aspect of the above (aide. In 
the case of the West India ships the type is perfect j and there is every reason to l»-lieve (hat 
wore in diagnosis have to some extent damaged the fa<.‘ics of the figures in the firsl line. 
Out of 20 ships bound for the West Indies, two only show a mortality exceeding 10; one 
ship shows 11 deaths, and the second 16. But this last was the unfortunate l^uxKifr, and 
these were no doubt sudden deaths from typhus, from which the vessel lost 50 per of 
her emigrants before she was lost nt the (lujie. 


CONCLUSION. 

In these pages I have very hastily sketched tin* general outlines of the history of eholera 
in 1889. I have given the views which presenUnl themselves td my mind during or before 
the occurrence of the events, as well ns the results of my study of reports and statistics lur- 
nishcd after the oitcurrences of the year'wero eom]il<‘ted. The special and scwnidary as]a*<*ls 
of the eholera of the year have reeeivetl due attention, and the sanitary ofiicere of luovinees 
will relate the history of the year as they have recognised it among the communities which 
have suifered. The records in whieli the secondary asjiecls of epidemic cholera aiv treated of 
do not immediately come under my eognisanee as stutisl.ieal ofiieer; and such instances as 
I huve noticed here have been hroughl. up in eoniieetioii with rejucHeutations whicli vitally 
atfeeted the integrity of the general epidemic history of tlie year. 

In my report of last year I ntlirnied that- the history of the cholera of the cpidemi<* 
area could for any year ho written as a history or as a narrative—tangibly one story 
throughout, with all the links of the chain eoinplctc. .And tlic grounds ujiou which 1 iniuic 
^|ie statement were, tiiat the elndora of India lias asjiccts which are primary, due to 
what cholera is an individuality, and to tlie obcdiciiee wliich it pays to the naturui influences 
which in every year prevail in Ilindostan. Maintaining this view, I have sketched the history 
of 1869 us I have tloilb, and tried to sliow the eontroliiiig laws under which the leading 
events liave taken place. If in some res)ie(!ls tlie aiitieipatiuns formed tailed of ucuom]>IiKhment:, 
in others they were ns signally fullillwl. At. the end of tlie e.vperieneo of another year 
I would willingly write again all that. I have written in the conclusion of last year’s report. 
Of this the sum is, that for many years to come wo shall be as often wrong as right in the 
anticipations which we may form, but that ueeumiiluted experience will year by year teach us 
better what we may cx)H.*ct, in accordance with the ago and geography of the epidemic in pro¬ 
gress. I have distinctly said that we are init to dogmatise; that beeauso we find cliolera e]ii- 
demic, it shall follow one definite course or show one definite history. In the fut ure many 
epidemics w’ill uudouhtedly shape themselves after the type of the epidemics of 1817, IHriS, 
and 1850 ; hut, just as certainly, we shall find others which will have as their counterparts 
the epidemics of 1863, 1868, and 1868. As they occur we shall recognise the resembinnee, 
and We may then lie able to appreciate better than we have done in the past the laws under 
whicli they assume the form which they present. 
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UDLES UEGARDING THE MEASlIllES TO BE ADOPTED ON THE 
OUTBREAK OF CHOLERA OB APPEARANCE OF SMALL-POX. 
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7’Ac following revised rides regarding tim measures to he adopted on the 
outhreak of cholera amongst British^ troops are puhlishe.d in snper- 
simiou of all former orders mi the subject. 


SECTION 1. 


1'RE(;AUTI0NS necessary in anticipation of Till-: APPEARANCE 

OF CHOLERA. 


Necessity for constant attention to ttw sanilnrn condition of the station. 

Tlie outbreak of cholera is often so sudden and viruleut that all ])reeau- 
tionary measures must be taken beforehand. Experience has shown that, lik(! 
many other diseases, the extent of its diffusion is in no small dej^rce dependent 
on local i.isanitary conditions, and it is therefore essential that every station 
should be preserved in a state of constant preparation to meet a danf'in* whiejb 
may come at any time. The personal cleanliness of the men is a matter of 
much consequence, as a preventive measure. 

Increased vigilance demandei if cholera threatens. 

3. General and other officers in command should at all times «;iv(i their 
utmost attention to the conservancy and general sanitary (amdition of a station. 
If an outbi’oak appears probable, every ordinary precaution simuld he attended 
to with increased vigilance, but if the disease has actually app(mred in the can¬ 
tonment or its vicinity, more harm than good is likely to arise from any attempts 
at improvement which may then he made. This is not the time to cleanse foul 
drains or to remove nuisances which may have hitherto been ucgloetod, and 
such possible sources of disease should, in those ci n? urns tan ces, he lisft 
undisturbed. 

Duties of Staff Surgeon and Cantonment Magistrate as regards the Bazaars. 

3. Whenever cholera is to be apprehended, the Staff Surgeon and (Canton¬ 
ment Magistrate should keep a special watch on the condition of the bazaars, 
and any case of cholera should bo immediately' reported to tlu^ Offi(!e.r Com¬ 
manding the Station. The register of deaths slujuld he carefully 8(*rutinized. 

* 'rho laiiie prin(ii|ilt» iin arc containo l iu them- rulw hIiuiiIiI K<irorn tlic inouaurKti tu hu tnkcii wlirii clioU-ni 
'i)i|ii'iir8ninoiig Kative troops i bat U8 tlic lUaeuae rarely ntlue.k8 Uieui with any great Kuverity, it in Ml to the Military 
iiiid Medieiii autlioritiea on the opot to dctormioc iu their rtiae how fur the proredure horeiii proicrilu>d ouglit tn 
hr adopted under tlie |HirticnIor uirettuiatnucea. 
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Precautionary meaauree in Barracha. 

4. Especial care should be taken to prevent crowding in barracks and 
hospitals, and, wlien considered advisable during the hot season, a portion of the 
men shoiild be permitted to sleep in the outer verandahs, or in tents pitched for 
the purpose in the vicinity of the barracks. If cholera threatens, even thougii 
the men may have the full regulated amount of space, they should be spread 
out as much as possible, advantage being taken of any spare buildings which 
can be conveniently employed. 

5. The early treatment of premonitory symptoms is of very great import¬ 
ance, and of these looseness of the bowels is the chief. At seasons, therefore, 

hen cholera threatens, and still more so when it is more than usually preval¬ 
ent, Commanding Officers should give the most precise orders on this subject, 
and see that measures arc taken for paying the most vigilant attention to the 
health of the men in barracks, and for treating there, or in observation wards 
entirely separate from the hospital, all slight cases of diarrluea or other disease, 
which, if neglected, might pass into cholera. As the men during cholera 
time have a natural dread of going into hospital, and are apt on this ac¬ 
count to conceal the early symptoms in order to escape being sent there, it is 
of importance that every facility for the immediate treatment of diarrhoea should 
he artbrded them in barracks. Non-Commissioned Officers in each room should 
.Mccordijjgly be provided with suitable medicines, care being taken that the 
proj)ortion of opium or any other dangerous drug should be small. 


Sanitary meaaurea neceaaary when new buildinga are Iteing carried on. 

(5. Whenever new buildings are being carried on, it is most important. 
Avith regard to the health of their future occupants, that the ground and water 
in the neighbourhood should be protected from pollution. Special care must be 
taken that proper conservancy arrangements are organized for workmen, coolie.s, 
•fcc., and that the orders are strictly enforced. The workmen should not be 
allowed to sleep in or about barracks and other public buildings under construc¬ 
tion. They can generally find shelter in the neighbouring city or bazaars; but, 
in exceptional cases, whore no such facilities exist, temporary huts should be 
i-ivcted for tlunn outside the boundary pillars. 


Communication with infected localitiea to he prevented. 

7. If cholera appears among the Native population in the neighbourhood, 
communication with the infected locality should, as far as possible, Iwj pre- 
voited. The same principle should be acted upon on all occasions during the 
cfjutinuancc of the disease, for frequent communication with places Where the 
disease is prevalent Avill always be likely to cause alarm and to produce bad 
results. As one valuable means of attaining this object, the provision of stores 
attached to the regimental canteen should be encouraged, so that soldiers and 
their families m.iy be able to supply their wants without going to the city 
or l)azaar.s. 


Management of Native Soldiers returning from leave. 

H. With the same object Native soldiers rejoining from leave, or otlier- 
wise returning from a part of the country in which cholera was prevailing at 
the time of their residing in it, or |)as8ing through it, should not be allowed to 
rejoin their regiments until it has been shown that they are free from the 
disease. This can easily be done by pitching a tent for their temporary 
accommodatiim outside cantonments when required. 
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MilUv'y and a Sanitary AuthorUiet to make themeelvet acquainted with the 
country in the neighbourhood of their stations, 

9, Officers Commanding Divisions, Districts, or Stations, as well as all 
Sanitary Officers, will make themselves thoroughly acquainted with the ground 
in the neighbourhood of their stations to the extent of 20 miles witli a view to 
the selection of sites for encampments in the event of cholera appearing, as 
well as to such measures being taken as they may deem advisable to remove or 
counteract any probable source of disease. 

Officer of the Quarter Master General's Department attached to the Command 
to prepare plan of the neighbouring country. 

10. The Officer of the Quarter Master General’s Department attached to 
each Command will prepare a plan of the required extent of country, on a scale 
of one inch to the mile, with the different encamping grounds marked on it, so 
that the troops maybe placed under canvas without delay, whenever such a 
measure is considered advisable. 


Points to be attended to in choosing encamping grounds. 

11. In selecting these encampments, enquiiy should be made into thi; 
jMt'vious character of the neighbourhood with regard to liability to cholera or 
exemption from it. The ground should, U'hcn possible, be high, with natural 
facilities for drainage, with a plentiful supply of good water, and, if possible, 
easy of access. Although rank vegetation is objectionable, the presence of 
large trees should bo considered advantageous, because they add to the salubrity 
of the air, and because their shade will be valuable. 

Number and situation of such grounds, 

12. The circumstances of different cantonments vary so much that no 
definite rule can be laid down either as regards the number of such encamping 
grounds or their situations, but it is very desirable that several such places 
should be selected, and that their distance from cantonments should vary, some 
being close at hand and others further off. 

Selection can best be made in the rainy season. 

13. The gi’eatest care is necessary in selecting good sites, and this can 
only be properly done during those days in the rainy season when sudden and 
heavy falls of rain afford ready and reliable proof as to the real suitability of 
any spot for a camp. The selection should be made in communication with the 
local Civil authorities, ivhosc knowledge of the locality will enable them readily 
to point out the most eligible sites. 

The use of selected camps obligatory, except when suitable buildings are 

acailable. 

14. When sites for camps have been selected and approved by com¬ 
petent authority, care must bo taken that they are always kept in a fit state 
for occupation, and it must be understood that, in the event of the troops 
going under canvas, these are the places which, as a general rule, are to ho 
used. If, howe’^er, during the hot and rainy seasons, any buildings entirely 
separate and away from cantonments are available, they should be used in 
jweferenec to placing men in camp, especially when the ground is either covered 
with water, or when it is drying up in the months of August and September, 
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Eacimpitig grounds on great lines of conmunioation are objectionable. 

35. 'I'lie existing encamping grounds, which are ordinarily used hy troops 
on the march, are vciy commonly situated upon great lines of communication, 
jmd are therefore ohjectionable, for bodies of men supposed to be infected 
with di.sease ought always to be isolated as much as possible. For the same 
iH^ason, if the supply of good water and other circumstances admit of a choice, 
the T icinity of a village, and especially of any large village, should be 
avoided. 


jliid sltoiild ov.ly he resorted to when no others are available. 

10. It may sometimes happen that these encamping grounds must be 
i-e.‘(ort( d to, eitlier because no other places suitable in themselves can be 
found, or because during the rainy season they are the only ones easily acces¬ 
sible ; but, when it is possible, ground not in the vicinity of great thorougli- 
farcs should be prefcn’cd. 

Krpensc oj preparing the encamping grounds need be very little. 

37. In some instances a slight expenditure may occasionally be requisite 
in clearing the ground, in improving its drainage, in increasing or improving 
the water-supjdy, or in making it easy of access, and these, especially the 
(wo first, an! matters of very great importance, which should raceive fre- 
«juent and careful attention. If ground be judiciously chosen, the expense 
need be veiy little. 

Construction of earthen platforms not considered generally necessary. 

IS. As the sites will be selected almost with the certainty of their being 
n'quired during the rainy season, they must be in themselves tolerably high 
and well-drained; the construedion, therefore, of raised earthen platforms at 
these camps is not, us a rule, considered neco.ssary, but where the nature of 
(lu! ground is such that a dry site cannot otherwise be obtained for pitching 
the tents, the circumstances should be specially reported to the Quarter 
Master General, and sanction solicited for any such works of this nature as 
may be deemed advisable. 

Selection of encamping grounds on the line of Railway. 

10. In all divisions or districts on the line of Railway, cnc.amping 
grounds, in addition to those alrcarly referred to, will be selected in suitable 
Itxialitics within 50 or 70 miles of inilitaiy cantonments on these lines, in 
order that, should it be considered expedient, regiments or detatjhmonts may 
proceed th«incc by rail in the hope of getting clear of the radius within 
which the epidemic may Jiave pronounced itself. In selecting these grounds, 
the general j)rineiple8 already laid down should be adhered to, but as carnage 
from the line to the encampment may frequently be a mutter of difficulty, the 
spots chosen should not be further than one or two miles from the Railway, 
and, if possible, in its immediate vicinity. 


SECTION II. 

MEASURlilS TO BE ADOPTED ON APPEARANCE OP CHOLERA. 

Oeneral preparations. 

20. On cholera appearing, either in the neighbouring villages or in the 
cantonments, the authorities must be prepared for immediate action; every 
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ordinary sanitary precaution must continue to receive increased attention an<i 
every necessary measure prepared for placing the troops under canvas, should 
this be required. Everything must, as far as possible, bo considered bcfort;- 
hond, so tiuit, when the necessity occurs, there may bo no doubt regarding th(> 
course to be pursued, and no reason for delay.* The most suitable encampin»: 
grounds must be decided on, the vicinity of places in which cholera is pre¬ 
valent being, of course, scrupulously avoided. General and other Officers in 
Command should act in anticipation of sanction on their own responsibility, 
and on tlie advice of the senior Medical Officer, reporting fully at the same 
time to the Quarter Master General, for the information of His Excelleiujy 
the Commander-in-Chief, the measures they may have adopted to arrest the 
progress of the disease. 


Preparatory Camp. 

21. If cholera has been prevalent in the neighbourhood, and there is, 
therefore, reason to fear that it may attack the troops, a preparatory cjimp 
should at once be formed. This need not ordinarily be done until the disease 
has actually appeared in the cantonment; but if more than one case occur 
among the European soldiers or their families under such circumstances as have 
been above stated, the formation of the preparatory camp should be considered 
imperative. Tents should be pitched at the nearest selected ground, which, if 
possible, should not bo further distant than two or three miles from the canton¬ 
ments, so that all may be in readiness for a move in case it may be necessary. 
TJjie size of this camp will, of course, depend on the strength of the garrison 
and other circumstances. In some cases it will be advisable to provide for a 
proportion of the whole garrison, in others only for part of a particular regi¬ 
ment or battery. The exact size of the camp must be decided by the local 
authorities after a full consideration of all the facts and of the amount of 
danger to be anticipated. The previous history of the station .‘is regards cholera 
will aiford valuable data on this point. 

All unneceseary alarm ihotild be prevented!. 

22. All unnecessary alarm among the troops or the community should be 
prevented, yet eveiy arrangement should, under the authority of the Officer 
Commanding, be mode by the Commissariat Department in connection w ith 
the Civil authorities for providing the carriage required to convey tents and 
baggage to and from the encamping gi'ounds or railw'uy stations, so that it may 
be at once available in case of its being required. 

Jlililary Authorities to send to other stations intelligence regarding outbreak 

and progress of cholera. 

28. It is of the utmost importance that every station should receivr* 
notice of the possible approach of danger, and whenever cholera shows itself 
at a station or in a district, the fact must be at once reported by telegraph, 
when practicable, to the neighbouring stations. Information must also be 
sent from time to time of the progress or cessation of the disease, any circum¬ 
stances being noticed the knowledge of which may appear likely to be useful 
at other stations. These reports may be always made in a few words, and need 
give but little trouble. 

Military and Civil Authorities to communicate freely with each other regarding 

outbreak and progress of cholera. 

24. AU information received by the Military authorities should be at unco 
communicated by them to the Chief Civil authorities of the District, who in 
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their turn must be held responsible for obtaining immediate notice of the out¬ 
break of cholera in their jurisdiction, and of communicating the fact to the 
Military authorities without delay. 

Tranamiaaim af ivformatvm need cauae no alarm. 

26. The transmission of information regarding cholera need cause no 
alarm. If it be thought neoessuy, ihe reports may ^ ransidered oemfidenthd, 
but it is believed that this will seldom or never be, desirable. The knowledge 
that the attack of the disease is considered possible will be far more likely to 
j)roducc beneficial than mischievous results, and the belief that the authorities 
are alive to the danger and prepared to meet it, will teiid to allay rather than 
to increase unnec^sary alarm. 


Vtmoal unanimity in all Drpartmenta and hearty co-operation with the 
Civil AuthorUiea eaaential. 

20. The utmost unanimity is essential in all Bepartraonts to give effect 
to the above recommendation'*; all should work cordially for the public good 
and in constant communication with the Civil autlioritles, whoso hearty co¬ 
operation is especially needed inth regard to the supply of carriage. They 
should use every lawful means to prevent delay in obtaining carriage for the 
troops, as the loss even of a fetv hours in moving troops away from a station 
may lead to most serious consequences. On all occasions every use should be 
made of the moveable column carriage. All movements of troops and changes 
of camping ground should be at once reported to the Civil authority of the 
District. 


Telegraphic communicatim to he made daily to the Quarter Master General 

during the continuance of cholera. 

27. On the appearance of cholera at any station, and during its con¬ 
tinuance, the Officer in Command of that station is to report daily, by telegraph, 
when possible, to the Quarter Master General for the Commandor-in-Chief’s 
information, giving tlie number of admissions into hospital, the class of persons 
attacked, and the number of deaths in each corps at the station. Directions 
to bo observed in despatching telegraphic messages are given in Apjiendix A. 

Every effort to he made to provide means of healthy amusement and occupation 

for the soldiers. 

■ •>' 

28. Special attention should be paid to eve^thing which can tend to the 
improvement of the general health of the men. Every effort should be made 
to relieve them from duties which cause needless. ex{>osure and fatigue, and 
especially to avoid night duty, so far as this may be possible with due reg^ to 
military considerations; to ensure that their food is wholesome and their 
clothing appropriate; and to promote every means of healUiy amusement and 
occupation. 


Use of spirituous liquors to he guarded against. 

29. It often occurs that soldiers, on a visitation Of cholera, indulge in 
the use of spirituous liquors, under the impression that they are a preventive 
against the disease. Medical authorities unanimously condemn this baneful 
j)ractice as a certain promoter of the disease, and Commanding Officers should 
therefore exert their influence in every w^ay to prevent it. 
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Abandonment qf bmldinge *» vahkih one or more cases of cholera have appeared, 
and an'angemente Jitr accommodation of the inmates, 

80, On & mm of oholem ooourrin^ in any building occupied by European 
troc^ the room, or portion of the building in which it occurred, should be 
IMMEDIAFELY vacated, and, except for the purpose of purifying it, no one should 
be allowed to enter it;—if the whole building can be left, it will be still better. 
This is laid down as an absolute rule; for, although individual cases of cholera 
sometimes occur when there is no reason for anticiptin" an outbreak, instant 
removal from an infected spot is the best safeguard; and besides it is necessary 
that the room or building in which the disease has shown itself should be 
vacated for the purpose pf being purified. When men, under the above cir¬ 
cumstances, are removed from a building supposed to be infected, they must 
he kept separate, so far as may be possible, from the men among whom the 
disease has not shown itself, and, in arranging for their accommodation, care 
must be taken that there shall be no overerowmng either of them or of others. 
Should no separate buildings be available, it is desirable that they be placed 
under canvas. 

31. In carrying out this rule, it is not, however, necessary that the touts 
should be pitched in one of the encamping grounds. They may bo placed in 
some convenient spot in the cantonment; and where only an individual cose 
has occurred among the body of men so removed, this arrangement will, as a 
rule, be the best which can be adopted. 

• 

Purification of vacated buildings, 

32. When any case of cholera occurs, even though it may be but a 
solitary case, the room in which the disease has shown itself mxist be thoroughly 
purified without the least delay. The walls, floors, and punkahs should be 
scraped and white-washed; the wood-work should be subjected to the action of 
hot caustic lime-wash, furniture and ropes washed, punkah-fringes boiled, and 
generally everything possible done for the purification of the building; the? 
latrine, urinary, and wash-house used by the man who was attacked must be 
instantly closed, and their use must not be permitted until they have been 
completely purified. Chloride of lime, Oondy’s fluid, or some other chemical 
disinfectant should be freely used. All filth and rubbish from the latrine must 
be buried at a distance, and all vessels used for their removal must be carefully 
cleaned and disinfected at the place where the refuse is deposited. Until the 
purification of the buildings is complete, the troops must, under no circum¬ 
stances, be allowed to re-oooupy them. 

Buildings vacated on account of cholera when to be re-occupied. 

83. Ten days after removal, and when the room or building which was 
vacated has been purified in the manner above described, it may be ro-occu- 
pied, provided no other circumstances have occurred meantime which may 
render such re-ocoi^tioa undesirable. On this point the opinion of the 
princiiml Medical Officer on the spot must be taken. 

Procedure to be adopted on the occurrence of further oases. 

34. If a second case of cholera appears among the particular body so 
removed, they should be again moved, and the infected building or tent which 
they occupied should be at once vacated and purified. If a third case occur 
among this particular body within one week from the occurrence of the first 
case, then the men composing it should be immediately removed from the 
station to the preparatory camp. 
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36. The procedure here laid down, if earried out With promptitude in 
successive instances, will often be found sufficient to arrest the farther spread 
of the disease; but when cases occur in several buildings, either simultaneously 
or at short intervals, and especially if tlmre be at the same time any unusual 
pi-evalence of diarrhoea, an outbreak of cholera is seriously to be apprehended, 
and it will, under such circumstanoes, be advisable at once to remove the 
inmates of infected buildings to the encampment outside oantonmenis. 

30. It is to be remembered that, when an outbreak threatens, removal 
from the infected locality is the only remedy in which any confidence can be 
placed, and that the earlier the movements are carried out, the greater will he 
the chance of success. 

An a rule, only such buildings to be moated as have aetuallg presented oases. 

37. Cholera evidently attaches itself to particular localities. The principle 
to bo borne in mind, therefore, is that the particular locality in which cholera 
shows itself must be looked upon as dangerous, that it must be immediately 
abandoned and all communication with it stopped, and tliat the body of men 
who have been exposed to danger by their oooupatioR of the place in which the 
cause of the disease is presumed to be present, mast be separated from the rest 
of the troops. If, for example, this bc^y consists only Of the inmates of some 
one building, the measure need only be applied to them; if some particular battery, 
troop, or company be attacked, it will be similarly deOlt with. A whole regiment 
or the whole of the troops at the station need only be sent into camp when it 
is found that the measures already adopted have not stopped the progress of tfu‘ 
disease, or there is reason to fear they will be insufficient. As a rule, it is 
necessary only to vacate such buildings as have actually presented cases. 

Detachments to be kept separate. 

38. When separate detachments are moved into camp in the manner 
indicated, it is advisable that tliey should be kept distinct as far as possible. 
Officers Commanding Stations are authorized to coll freely for medical aid from 
otiicr stations, districts, or divisions free from cholera. And, where a separate 
hospital establislunent (amnot be assigned to each party, it may bo oonvenient 
to place a hospital in some central position not far removed from two or 
more camps, the sick from which may be treated together. Such arrangements 
must be left to the decision of the local authorities. A oentral cholera hospittil 
should on no account be esta1}lished in cantonments for the reception of cases 
fi’om camp and other quai-ters. 

Special preparations necessary on appearance of cholera at stations on the line 

of Railway. 

30. On the first appearance of cholera at any of the stations on the line 
of Railway, intimation should be gjiven to Railway officials of the pro* 
Imbilities of a movement being requwed, in oi^er that the necessary trains may 
be in readiness, so that if any move ^ decided upon, it may be carried out 
without delay. Tents should also be forw'arded by rail and pitched at the 
selected camp. 

iVo move by rail to be made without sanction from Army Mead Quarters. 

40. As however all stations on thp line of Railway are iB telegraphic 
communication with Army Head Quarters, no move by rail should be made 
without the sanction of His Exoelleiic^ tte Commander-in-Chief, obtained 
through the Quarter Master General, every preparation being meanwhile made 
in unucipation, and the troops, if necessary, being moved temporarily into a 
tjonveuieut camp. 
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il. Itt bjf be better to select the dat than the 

On no aocoUnt ife owies of eholera or diarrhcea to be placed in 
a Baihray oait^pe, who haVe* come in contact with such 

eases ihotfd iwa and their hands and 

other unoovejped pOT^ca^ of the bb^ washed with a solution of McDougal’s 
dismfeotajigiiowdwbefoBt^^s^^ 

. departure md arrimL 

42. In some cases iio’iTdd fetigue it may be advisable to eneamp the 
men close to the station of departnre, so that they may start by rail in the 
^ly morning, and they may epeainp again for a night close to the station of 
arrival before going on to the sel^ted ground next morning. 

Trir^hse ekould he ^ at eowenient intervale on the line, 

. 48. Prerious tbdfitaohinenk prooeedingbyrail, the Military authorities 
must arrange for. treifohes bewf dug in the vicinity of one or two of the 
stations at convenient intervals^ the journey,, so that all discharges may be 
received in them. The^troe|is m no account should be allowed to use the 
Bailway Station khnnes. » 

Fwjfieation of oarrioffee oeeupied hy troops, 

• 44. After occupation the feroops, and in the presence of the Railway 

authorities, all the carriages, which must be only those of the 2nd and 3rd 
class, are to be washed under regimental arran^ments with boiling water, 
oontdning in each gallon a wine-glassful of oarbouo acid, after which sulphur 
should be burnt in each, mid the doors and windows kept closed on the sulphur 
fumes for two houn. These disinfoctmits must always accompany the troops, 
and their supply be ensured by the Medical authorities. 

• ’ s , ■ ■ 

. Ootuervancjf of can^s. 

. 46. As the movement will be made in the hope that the troops may be 
in this manner carried out of the infected area, tiie camp will probably be 
occupied for some time, and the strictest possible attention should be paid 
to the conservancy, tranches should be dug to leeward, tents pitched over tbatn , 
and all filth instantly ooverad with earth. A similar system should be adopted 
for the camp-followers and otW nativea The strictest regulations must be 
laid down and enforced by the Oommanding Officer to ensure attention to this 
all-important point. 

Arrangement qf the oamp. 

46. In aqrrang^ the oamp the tents should be spread over a large area, 
and any nriUta^ comno^ or ragulatious in ^gard to distances between 
tents thoUld give |da6e to the desiiability of allowing free ventilation so far 

as this can be done with convenience. Tents should not be pitched imme- 
diatdy undcor trees, as they prevmit the free access of air at night, and 
during the rains prevent their drying. 

Number qf men in a ient. 

47. As a role, not more than eight men should be placed in each tent.* 

• thli tolv b to b* imS bk. conMOtlon with Ko. 66. K If bjr no nwfni lotouded tint trmy regiment ihonld 
be provbled with f double e^y ol tonto. He aeewrity <br etmtiing tM tbe bnlldingt In a itotion wbtA are 
ooospiedtotbe ttoopewia iaMHy oonr.. Ifaperienoehu akowa that many ataliiini hava not nffered from eholeta 
wie> any Mvetity tor yearoi uw to ]ira«lde extra teato tot them vonld tbwefrnra be nnneeeHaiy. Again, Ciere aw 
ol^er itatloaa wbldh ate on Uie Itoa or rail, and wMch eaa thba be anppUed wiUi extra" eamp (qid|itge if teqoired 
OB very ebort noUet. In neb ftatiem whenever rtoolaa eppean, notice ebonld be given to the neereet ntgeeine 
tbet tente may oerhape be needed t end when it leema that tluae on the t^ ate likely to pton hmdeqvato they eta 
be tekgrapbed tot. Inatbirdctaaiof ttatlani thwatf aaaneiuioatheapot. 
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Immedia^ benefit from change mt akoay* to be ewpeeted. 

48. Immediate benefit is irot ^ways to be expected from the movement 
into camp, and the occurrence of a few cases of cholera ought not to be looked 
upon as proof that the change has proved a failure. It is clear that men often 
take with thorn the seeds of cholera, and although l^e immedia^ cessation 
of the disease is by no means uncommon, it is unreasonahle to suppose that 
tins will 1x5 always the case, l^ven if the first apparent result he an aggra¬ 
vation of the disease, this need cause no discouragement. 

Removal of carnpa-—marches to he short, 

49. If the disease continue to he virulent for more than th^ or four days, 
a fresh encamping ground may be tried, either on the line of rail, or by a short 
movement, at right angles, if possible, to the prevailing wind, or track of the 
disease. The marches should always be short, if posdble not more than twro or 
throe miles; movements should generally be m^e in the morning, in time to 
admit of the now ground being reached soon after sunrise, but if the march is 
very short, it may be made in the evening, whenever the delay of a night is 
regarded as an unadvisable risk. The men will he supplied with hot or 
coltee before starting; ihey will invariably wear flannel belts, and every precau¬ 
tion must be taken to prevent their remaining in damp or wet clothes, especially 
when the movements * are mode by rail. It is of the utmost importance that 
fatigue and exposure shoiild be avoided, and everything possible should be done 
to keep the mon cheerful and in good spirits. 

Isolation of camp hospitals. 

50. If any case of cholera or diarrhoea occurs in camp, isolation and dis¬ 
infection should* be had recourse to, and all communication between the camp 
and any neighimuring station or village should be interdicted. The hospitals in 
particular should be Elated to as great an extent as may he practicable. 

Separate hospitals in camp. 

51. When all the troops in a station are sent into camp on account of an 
outbreak of cholera, all ordinary sick capable of being removed without eiideut 
danger should go into camp also; the lew patients who cannot possibly be moved 
should he tranrferred to one small general hospital, which will usually bo found 
sulRcicnt for all those who must remain in cantonments. Separate hospitals 
should always bo organised in the camps, and under no circumstances should 
patients bo brought for treatment from the camps to a hospital in cantonments.. 

Cots to be taken into campt 

62. When considered desirable by the principal Medical Officer on the 
spot, cots arc to be taken into camp for all the men, so tjiat there may lie no 
necessity for their sleeping on damp ground. In the event of carriage being 
insufficient for the regular cots, the Commissariat Department will usually be 
able to arrange for the supply of light native oharpoys, whi<di answer ^mirably. 
Should tlifi season of the year not necessitate cots being taken, straw will l>e 
supjdied, on requisition, by the Commissariat D^rartment. If the troops travel 
by rail, the straw can either he taken in the tram, m? he furnished by the Com¬ 
missariat at the selected camp. 

t. 

Water-supply, ‘ ■ 

68. The utmost attention must be paid to the drinking water. At encamp¬ 
ing grounds wdtich have been frequently used, afid w hich are situated uptm 
great thoroughfares, caution will be especially necessary, and, if considered 
desirable, temporary .W'eiis must be sunk, so that there may bo no danger of 
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water contaminated by ox^anic matter being supplied to the troops. As a 
precautionary measure, the water used for dnnkin^ should Ikj boiled: and as 
the taste of water subjected to this process, is insipid, the reason for this proceed¬ 
ing should be carefully explained to the men. .It is left to the local Military 
and Medical authorities to decide whether the filters belonging to llritisli 
regiments are to be taken with thorn when the troops are moved into camp on 
account of cholera or not. 

Wbod-Jke8 to be mamtained when necessarp, 

64. Wood-fires may be mnintaiaud to the windward of camp when 
considered necessary by the Medical authorities. 


Return of troops to cantonments, 

66. It not unfrequently happens that troops are allowed ^ return far too 
soon to cantonments or to buildings which have been infected with cholera, and 
the consequence is the re-appearance or aggravation of the disease. The 
return to cantonments must only be allowed with the greatest caution. No part 
of tlie cantonment from which the disease has not altogether disappeared should 
be re-occupied- Under no circumstances can the re-occupation of any building 
which has been attacked by cholera bo allowed, -unless at least ton days have 
elapsed since the last case of cholera in the building, nor until every measun! 
for the purification of the building, as laid down in paragraph 32, has been 
canied out. The prevalence of fever or other diseases in camp is no reason for 
returning to cantonments w'hile danger from cholera remains. It must be 
accepted as the lesser evil of the two. 

All movements to be communicated by post to the Quarter Master General on 

* the day of occurrence. 

66. Officers in Command of Stations are required to communicate, by 
post to the Quarter Master General on the same day the occurreuoe takes place, 
all movements of troops including changes of camping grounds, consequent on 
<iholera or other sickness, stating the number and class of persons attacked, the 
number 'bf deaths, and any other matter appertaining to the Quarter Master 
General’s Department. 

Weekly communicalions to he made to the Quarter Master General during the 

continuance of cholera. 

67. Daring the continuance of cholera at any stalion, the Officer in 
Command is to report by post weekly to the Quarter Master Gemnul, for tlm 
information of His Excellency the Oommander-iii-Chicf (wdtfi‘ respect to the 
steps to be taken for the mitigation of the evil), on the general sanitary coudi- 
tion of the station, including bazaars, and on the health of the population 
around on a considerable radius. The report should state in detail the number 
of coses, the class of persons attacked, the number who may have died, aud 
the general character of the disease, whether virulent or not. 


Returm required from Batteries of Royal Artillery and Uegimmts of British 

Cavalry and Infantry. 

68. When cholera appears at a station, the following returns are to he 
knot bv Itesriments of British Cavalry and Infantry and Batteries of Royal 
Artiile^ —No. 1 is to be furnished daily by Medical Officers to tlie Officer 
^ . I? _ Al«.v Uofijii-Tr na f.liA RftsH mjiv lift, for tlio information 



the epidemic the Nomimd Register (Form No, 3) is to to submitted to the 
Deputy Inspeclor General of Hospitals, and by hmi foiwarded for the mformu- 
tion of the Inspector General. 
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KUIiES HEGARDING THE MEASURES TO BE ADOPTED ON THE [ AppondixC. 


Return required from Regiments of Native Cavalry and Infantry. 

59. From regiments of Native Cavalry and Infantry, Keturn No. 1 only 
will be required. 

Special report required on disappearance of disease. 

60. On tlie disappearance of the disease, Officers Commanding Divisions 
and Districts in which cholera has recently occurred among the troops are 
required to submit asjKicial report (in duplicate) to the Quarter Master General 
for the information of His Excellency the Commander-in-Cbief, showing in 
detail the number of cases, the class of persons attacked, and the number ot 
each who have died, the general character of the disease, and whether any 
and what extra expense was caused to Government by movement into camp, &c. 

Return required shoieing the further progress of the disease among the inmates 
of any particular building that has been vacated. 

61. In all eases where buildings have been evacuated on account of 
the appearance of chohnn, a very careful record of the further progress of 
the epidemic among the individual body of men, W'omen, and cbildrtni wdio 
occupied each building so vacated, should accomi)any the above rejwrt, prepared 
according to the following form:— 

Hroffrexs Report of Chokru ut __ . , , iu Her _ Refunent, mhmiUed 

in acenrdanee with No. 01 of thti Revised Rules regarding measures to he adopted ou 
outhreah of ehotera. 



Surgeon in charge. Vommnudiiig Rigiiiieiit. 

Information required as to size and relative position of huts occupied by Native 

troojts attacked by cholera, 

62. When cholera has appeared among Native troops, full particulars are 
rc(|uired as to the size and relative position of the huts of each Native rt^giment 
which suffi^rod from the disease; the exact accommodation allotted to the 
stweral ranks should be shown, and the nature and description of the sevtJral 
buildings should bo specified. 

Report of any expense incurred for hiring bungalmm, ^c., to be made at once. 

6 .S. When it has been found necessary to incur any expense, sneU as the 
liiring of bungalows, &c., for the benefit of the troops during the prevalence 
of clioh'Ki, a special report, giving every y)artieular, should be at once made 
to the Quarter Master General for the information of His Excellency the 
Ctnnmandcr-in-Chicf .nnd of the Govemtnent. 
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Tenls are to he relaiiwd for regimental purgosca only. 

64. Tents belon{?in{? to a regiment are to be retained in all cases for re- 
giniental purposes, and are not to be lent to tins Civil authorities Ibr tlu' iisr; 
of i)risoncrs in the event of epidemics breaking out in jails, or on otlu;)- 
occasions. 


Oldest and least serrieeahle teiils to he used for eholem eases. 

65. When tents arc required for tdiolera cases among the troo})s, the old¬ 
est and least serviceable must be selected, provided tlu'y are lit for tlu 5 jnnqiose 

Supply of camp equipage. 

66. In most cases the established proportion of caimp ecjtiijtage uill be 
suffichmt to accommodate that portion of the garrison whicdi it may Im; neees 
sary to move into camp. Jixtra camp equipage? should, th<!refore, not be idented 
for unless the ej)idemic should proves severe, and render it isrfdsabhs that a 
larger jsroportion than half tin? garrison may liave to be nsmoved from canton¬ 
ments. Wlsen the necessity for this has been admitted, Commanding Olliecrs 
are to indent on the nearest magazine for such iwlditional camp equi})age as 
they may te<juire; the indents to be (?ount<sr.signod by tin? Deputy Inspector 
(leneral of tin? Circle, or the senior Medical Ollieer on the sp(»t, and by the 
Officer Commanding the Station. 

• 

Hospital management. 

67. The question of hospital managemejit during the ])revah;nee of cholera 
is one of urgent im])ortanc(;. No sanitary precaution must for a moment be 
neglecUnl; no approach to anything like cronding must be })ermitted; all 
unimj)ortant cases, the treatment of Avbicb in hospital is not essential, should 
be discharged ; every case in hospital must be carefully Avaicbed ; and it must 
be borne in mind that in very numerous instances it is in the hospital, among 
patients under treatment for oth<?r diseases, that chol(?ra first appiiars. Precau¬ 
tionary meusurt?N iu the hospitals must be couimeueed, Avhenever it may Ix' 
possible, befon? the actual appearance of the disease ; and, as laid doAvn in ])ara- 
gniph 5, all slight symptoms of disease must lx? treated in the barracks, or in 
observation Aivards entirely separate from the hospital. 


Separate temporary hospital to he prepared for eholera eases. 

68. If no separate building can be set apart as a teniponiry hospital, Imits 
should be pitched for the purpose iu some convenient plaiii? at a little distance, 
livery arrangement must be made, so that if a cas<? ol cholera should oeisur, it 
may be iramt?diately removed there, and not be treated in the regular bosjiital. 
For the treatment of patients sulfering from ebol(?ra, Imits are unobjeetiomible 
at all seasons of the year. The air in a t«*nt is li'ss lik(?1y lo b(?eoiue I'onlaniin- 
ated, and the ground can bo eliangod as ofteu as may be desirabb?. ]Vle<lieiiie.s, 
and everything considered najuisite for the treatment of the disease, sliould be 
preimred' in the temporary hospital, and a portion of the listablisbment should 
be kept in readiness to be translerrt'd there, so that it a ease, ot cholera oeeiu's, 
the means will exist for w'parate tri'atment, and subseipient, eommunieatiou 
with the ivgular hospital Aiill he unnecessary. 


Prevention of fresh cases more imporlaut than medical Ircalment. 

69 If, in STiite of cveiy effort, the sub-division of hosiiital establislimimt 
should lead to difficulty in the medical tiH?atment of the disi'ase, this must be 
accepted as the lesser of two evils; for it must be always remembered that the 
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main ol>jeefc during an epidemic of cholera is the prevention of fresh cases, 
miudi more than tlie treatment of those who liave already been attacked •, that 
])revontion is often possible, but that treatment is almost useless after virulent 
symptoms have appeared. 

6'ejMralion of cholera patients and abandonment of hospital buildings if cholera 

occur in them, 

70. No patient attacked by cholera should ever, under any circumstances, 
be placed in the same ward with patients suffering from other diseases. Tf 
a |vaticnt in hospital suffering from another disease bo attacked with cholera, 
or if a case occur among the b 08 })ital attendants or others, the same system 
must be ado})ted as has been ordered in t;ho event of cholera appearing in 
other buildings occupied by troops. The ward in which the case has shown 
itself must bo immediately abandoned, and ov(n*y prectiution laid down with 
respect to other buildings must bo taken. 

Funeral parties. 

71. During the ]m*valence of eholmi funeral parties should Iw dis- 
eojitinued, and the band should not play at the burial cither of offieei’s or men. 


liemoccl of cholera excreta. 

72. Every efffjrt should be made, during the actual treatment of th^ 
(liseas(!, to get rid, as eom])Ietely asi>ossiblo, of all the discharges from the sick 
or to render them iunocuous. The vessels in which they are reccuved should 
<*ontaiu some j)owerful disinfectant; they should never be emptied into the 
usual rcioeptncle, or carried to the common latrine, but taken away separately, 
and tlic contents thi'own into a trench dug for the purpose and reserved for 
this use. A man should b(! constantly employed in the duty of throwing fresh 
earth over all filth the moment it is deposited, and all vessels should be 
thorougldy cleaned at the trench into which the filth is thrown. 

Supply of extra articles of diet during prevalence of epidemics. 

7J{. During the jnwalenee of (diolera at a station, such changes in the 
di(;t and such other medical comforts arc to bo allowed to the tnjops as the 
L)K]>uly Inspector General of the Circle or other principal Medical Officer may 
decim expedient. In (lir<!cting these comforts to be fre(dy supplied, jmiticularly 
to the women and children, the senior Medical Officer on the spot will he 
required to cxeroise a wise discretion to avoid unnecessary expenditure, and 
to s(H' that, the indulgence is not abused. 

J'Jmployment of Native servants in attendance on cholera patients. 

7't. On the occasion of an onthr(*ak of eholei’a at a station, the enter¬ 
tainment of Natives to attend European soldiers in hos[)ital sulfcring from 
that disease is autlioriz(;d to such an extent as the local medical authorities raav 
(:onsid('r necessary—the men being provided on requisition by the Commis¬ 
sariat Department. 

European Soldiers to he employed on Hospital duly as seldotn as possible, 

75. M'hen the employment of European soldiers as orderlies in hospitals 
during the ])revalcuce of cholera is considered unavoidable, men will be selected, 
as far as possible, by volunteering in such number as the medical authorities 
may deem nec(!ssary. The complete tour of duty shall in no case exceed 24 
hours, and no man who is not in good health shall he thus employed. No 
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orderly is to be kept in notual attendance in the hospital for a loniccr period 
than four hours at one time, nor is he to have a less interval 0 ^rest than 
six hours between successive tours of duty, udiatever he the period of atlend- 
anee in the ward. A room entirely separate from the hospital buildiiif's must 
be provided for the accommodation of men ralioved from attendanci^ on the 
sick, in which they can iximain until their tour of duty a«;ain comes round. 
Men not upon actual duty are not to be allowed to nnnain in the hospital. 
The strictest precautions must bo taken to ])revent men employed in the 
hospital from making use of the latrines, urinaries, or wash-houses used by 
the sick in hospital. The utmost care must he taken tliat the hands of all 
attendants on clmlera patients be 8craj)ulously cleaned hy m<‘ans of saiid and 
Avaler containing some disinfectant, or other thoroughly cifieaeions means ; 
and that if the clothes of any of the men should Ixfconjo soiled by cliokwa 
disoliargcs, they be at once taken off and thoroughly purified. Every man 
employed as 0 hospital orderly in attendance upon cholera patients is tf) he 
provided with tea or colfec before and after each tour of duly. 

Female nurses for attendance on. toomen and children. 

70 . For atlendanec on women and children suflering from cholera, 
[Native female nurses should, if possible, he procured. 

jRemoml of the sick and of the dead. 

* 77 . Careful arrangements must he made for th(> n-moval of the sick 
from the barracks to tlie hospital, and on no ae(!ount should tlui doolio employed 
for this purpost' be )uade use of for the removal of the dead. 


78. 


Furfeation of bedding and clothing. 

All bedding and clotliiug used hy cholera j)atients which can he 


subjected to this iwocess must ho immediately purified hy being boiled for a 
tjuarfer of au liour in Avater. TIkm-o is no difficulty in boiling such artich's as 
bed-tape (uewav), blankets, and linen. 'I'he hug-boilers oiler facilities lor boil¬ 
ing the cots. Kezais and other such articles which can never be thoroughly 
(deansod .sliould he burnt. 


Purification of cols and punkah-fringes. 

70. Cols and punkah-fringcs Avliich have been used l>y cholera patients, 
or in Avard-S set apart for tlieni, should he suhjecteid, in a similar AA'ay, to tlu* 
action of boiliug water when they are no longer rc(piirc(l for sucli cases. 


Purification of tents. 

80. Tents used hy cholera patients before l)(>iiig struck should he disin¬ 
fected by ono or other of the folloAviiig gjvseous disiiiic*(!tants, ehloriue, nitrous 
acid, or sulphurous acid, and then hdt exjiostHl to 'the AA'ea.th<!r lor ten (hns. 
Tents Avhich l)ave been used for cholera ])urposes in cam])s within canton¬ 
ments should first he removed to au out-of-tlnvAvay, hut airy spot outside, 
and then subjected to tlu? process of fumigation. 

Burning only to he resorted to when thorough purification cannot he at once 

carried out. 

81. It will only he necessary to burn such articles as bedding, body linen, 
cots, and punkah-fringes when their thorough purifieation cannot he once 
carried out in the manner above laid down, hut with proper arrangements t us 
destruction Avill rarely he required. 
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Knies applicable to tcomen and children, 

82. It is to be distinotly understtxxl that the above mles are equally 
applioable to the women and c.hildnm if cholera should appear in their quarters, 
and tliat they arc to bo as strictly carried out; but endciavours should always 
be made to assign available buildings to them, so that the necessity of moving 
tluim into camp may, if possible, be avoided. 

Measures to be adoj)ted on the appearance of cholera in the audder or regi¬ 
mental bazaar. 

83, On the appearance of cholera or any other epidemic in the sudder or 
regimental bazaar of a station, arrangements should be made for the isolation 
and treatment of the cases. One or more grass huts sliould be placed on th<^ 
outskirts of cantonments in a convenient and stdected position, a fresh site 
beijig selected weekly, as the ground becomes contaminated and proves a 
source of danger. Stringent orders should be issued to ensure all cases of 
the disease being sent to this isolated hospital for treatment. 


Station Staff Surgeon to have charge of the Hospitals for Natives. 


8t. The hns]>itiil 

^ Kativu |)<h'for. 

1 C'4»in|M)Uij<UT. 
i fVK»k. 

I Ulufstv. 

J IkM)lio with 4 l)C‘rtrt*r«. 


will be under the medical charge of the Station Staff 
Surgeon, or otln;r Medicjal Officer .Sfdectedby the Deputy 
Inspector General of no.spitals, and the ostaldishmcnt, 
as per mar^n, to be increased if ncctessary, will be 
attached to it^—the sciwauts to be discharged on tins 
subsidence of the epidemic. 


Expenses to be defrayed from Cantonment Funds. 

85. cantonment funds can he made available, witbont withdrawing 

them from such measures of conservancy as may he considered of even more 
impcrtanee, all expenses incurred by the establishment of these temporarv 
hospitals, including the dieting of the patients, if that bo also involved, should 
be deli-ayed by them, the primary object of such funds being to secure the 
projKir sauiiaiy condition of a .station in every possible u'ay. 

Record of buildings and camps in which cholera occurs. 

80. As experience in such matters is of great value, a careful record 
should he jircserved in l!io Brigade or Station Staff Ofliec showing the numluT 

or <;ases occurring in each building, and the number of attacks in the dill’creut 
camps. 


SECTION III. 

OTHER POINTS REQUIRING THE SPECIAL ATTENTION OF MEDICAL 

OFFICERS. 

Investigation into the circumstances of the first case. 

87. In any epidemic, it is of the greatest importance to ascertain all the 
cucuinstaiicea connected with the appearance of the first case, and a verv 
(•areful investigation sliould bo made at ouee in order to discover, if possible, 
wliether it was due to importation. Such enquiries if delayed are usually 
unsatisfactory. ^ j j 


Condition of camp-followers. 

88. The condition of the camp-followers, of the punkah coolies, and 
others who come about the barracks should receive attention, and orders should 
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be issued that any suspicious cases occumng amoni; them he repoi lcd so tlmf 
they may he at once investigated. With tlie assistance of tlie iNoii-Cormnis- 
sioried Officers, such cases of sickness sliouh? not, escape detoeliou. Arraic'c- 
ments should be made for the early treatruont of those attacked eitiier in cami) 
or cantonments, and wliore the genenil cholera hospital for natives is distant, 
measures should he adopted for attending to tlicir wants on the spot. A 
careful note of all such seizures and of the circumstances under which thev 
occur should he preserved. 


Abolition of the term “ choleraic diarrhanu.'’ 

89. In the forms now adopted tlie term “ (dioleraic diarrlirea ” lias heeii 
aholished. All such cases distiiiguished by rice-water evacuations should be 
returned as cholera. 


Dinme of the words “ sporadic" and “ epidemic." 

90. It is very desirable that the terms “sporadic” and “epidemic” should 
not he used in connoetion with reports of eases of cholera. 'J'lu're are no 
means of distinguish in a between the two, and the exact signilicancc of indivi¬ 
dual attacks can he known only when all the facts mgnrding the prinalenei* 
of the disease throughout the year have been ascertaine.d jind considered as 
a whole. 


Cholera cases not to be returned as “ disoharf/ed" until all sf/mploms of the 

disease have disappeared. 

91. In some instances, eases of cholera in Avhicli reaction lias taken 
place have been discharged, and the fatal event which afterwards occurred 
recorded under the? head of fever. I’his system jirodnces great error in the 
statistics, and it ought on no account to he followed. No cases of cholera 
should he “discharged” until every symptom cither directly or indirectly duo 
to the disease has disappeared. 

A lull in the number of cases not to lead to any relaxation of precautionary 

measures. 

92. When no cases of cholera have occurred for several days, an ojiinion 
is apt to prevail that the disease has disapjieared, hut it must he remciuhered 
t hat at certain seasons a lull is to be expected. I'liis generally occurs in tlie 
early pai’t of the monsoon. With regard to it no deeided rule ran yet he laid 
down, but it is important that the faet of there having heim no eases for 
some time should not lead to any relaxation of the neeessary jirecantions and 
preparations in anticijiatiou of a furtlier and gmiemlly more severe outbreak. 


dijfeet of upper stories on proportion of attacks. 

93. A.S it is important to ascertain the effect of upjicr stories in warding 
off attacks, a daily register in the annexed form sliould he kcjit:- - 


Nuiiibcr ufou- ( Xuroix'r of ni 

|»viug HpptV llickis ill llppiT 

itorioM im uloriiH oii 

that dntc. Iliut ilny. 


I 


• Iw tb© remarks, llm lately u» 


XiitiilM'r occii* I Niiiiiber id' at* 
pxiutf loMir I tHck> ill lower | BkmjiMkh-* 

HioricK on ; atoricK on j 

tliHl dale, ' IbftI day. 



other lullucueo© which may have cimned Ihe atfiu k, 


lUfR. 


guard, or parlieulum regaitUuK 
vliuuld he noted. 
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SECTION IV. 

IIESPONSIHILITY OF (COMMANDING OFFlCEllS. 

The Rulee to he carried out by the Officer Commanding the Station. 

91, Ou the (JflicDr Commanding the Station will devolve the respon¬ 
sibility of having all the directions contained in these rules, as regartls the 
evjurualion and j)uvitication of buildings, the movements into camp, and all 
other details, carefuilv earritid out. 

Discretionary powers of Officers in Command. 

95 . I’heso rules, founded on ibe gcmwal experience of the past, must be 
(ionsiderod as the guide on all ordinary occasions. As in outbreaks of e.holera, 
liowevor, so much dejKrnds on the judgment and action of general and other 
Otficers, they must exercise th(*ir own disenition whenever extmordinary 
emergencies or unforeseen circumstances occur, and, in consultation with the 
senior Medical (.)lflcer, must take upon themselves the responsibility of atdion 
incumlxuit on their position.. 

M'henever it may lu; considered advisable to deviate from the procedure 
prescribed in these ruh's, a special re])ort, exjilaiuing fully the reasons for^ so 
tloiiig, must Ik? ibrwarded to the (Quarter Mast(?r General tor the information 
of the Comman(h*r-in-Chicf. 


SECTION V. 

Jitiles regarding the measures to he adopted- on the appearance of SmaU-po.i- 

among lirilish or Nulice troops. 

I. —Wlumever a ease of small-pox ap])ears amojig either British or Native 
troops, it should be immediately isolat(?(.l, and all communication between tlu* 
si<!k p(*rsou and others, whether direct or indirect, should, as far as jmssible, 
be pr<?vent(?d. 

II. —In some eantonmems a building, no long(?r required for other pur¬ 
poses, and ocijupying au unrrcquent(?d site, has Ikm.mi set ajtart for the rec'cptioii 
of small-jiox cas(?s, and wlu'ne.vcr such a building is available, the case should 
be at on(;(? r(?moved to it. 

III. —In those cantonments wdiero no such building exists, the case must 
be removed either to a tej)t or to a grass hut. 

IV. —As eases are most a])t to occur in the hot months, a grass hut is in 
every way Ixdter suited for tin; ])urposo than a k*ut. If lined on the sides with 
a coating of mud, it .atfords very good iwoteetiou. 

V. —if, owing to the small number of sick in hospital, or to other eirenm- 
statiees, a ward or other room, well separated from the other patients or other 
pm-sons, can Ik? made available for the tera(K)rary reception of the case, there is 
no ohj(?etiou to its being treated there during the lirst day or two of the disease 
when the eruption is still advancing, and its power of spreadiug to a dislaiua* 
is couipavatively limited. Time will thus be allowed for the preparation ol‘ a 
grass hilt. 

A'I.—If this course should have h(*cn followed, the room temporarily oeou- 
jiied by the ease should be immediately jiurified in the Jiianncr described in 
Jlule .‘{2 regarding cholera. 

V'll.—AVhether a tent or grass hut is employed, it should he pitched in 
some secluded spot, and the shelter of trees, if possible, secured. 

Vlll.—If a teut i.s used, the oldest and least serviceable should be selected. 
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IX. —Good tents should never be emjdoyed for the pur])os(‘, (ixci'pt in very 
oxocptioual cases, ndiieh should in eacli instance ho explained. 

X. —Unless there is an immediate prospect of th<nr being further rewpured. 
tents or huts used by smali-pox patients should be destroyed by tire, in presence 
of a responsible pei'son, as soon as vacated. 

XT.—If there is an immediate prospect of tlie tent or hut lan’iig rurain 
required, it should be purifi<‘d in the manner describ(‘d as snitabh* for bnihlings 
in Ifulo 32 for cholera. It should then ho left standing with tln^ .sides and doors 
kept closely shut down. 

XI I.—Uedding and clothing, cots and punk.‘ih-fring»*s, .should Im* thorough¬ 
ly disinfected as described in Nos. 78, 79, and 81 for ehoh>ra. 


APT END IX .\. 

D tree/ions (o he observed in despatehimj TeUnjrnphic Messet/es rej/erdintf 

Cholera. 


I . —The ine.ssage should usually b(5 de.spatehed soon after S a. m. so as 
to agree Avith the morning .state, Form No, 1, required by Itule No. 58. 

II. —The nurnbi'r of eases and dejiths among men, women, and children 
in each regiment of Europeans at the station during the iiroeedijig 2J. hours 
slmiild be slated 8(;])arately. 

HI.—The number of cases and deaths in each Native regiment should 
also be stated. 

IV.—Particulars regarding camp-followtn-s or the. city and bazaars should 
l){^ given oidy when tlufy are important, as indicating tin; advanc(! oV decline 
of tile di.sease. 


V.—.\11 particulars regarding move; 
the message, and the condition of each d 

* Ah hi Hiifh Ht.titioiift 8t4nii|m an* not ^fiiorally 

prornnthli*, ()rti<‘(*rH an* n‘quh*f(l to luKipt tin* proivtlun* m*t 
forth hi Notillmlioii tlait'd, <'iil<*uUa, 22ii(l l>t‘ceiiihi*r 
para^fi'iipli U, Oenonil OnU'i* iliilcil ISlh .Itiiimuy IHUU, 
iiaiii<*ly :•— 

“ 3. -Tflc'ifrrtina can Im* B<*nt fnmi oiil^gtalitniH liy 

)Kist, hut thi*y niUNt hr riirlomnl in rrjfisti*ml fovorn; ut 
Hlut-ioiiH where Stamps im* mit pnauirahU*, they 

iiiny he pnitl lor hy l'oHiu;ro SlaiiipH at (hi* rate of 17 aiinuH 
to tJie Kiipee. lii HUeh niM's the INwt Oflhs* rej;Klration 
receipt will take the plaee of (in* onlimirv Telejjrniph reeeipu 
If liny teie^rraiii ho reeeivetl iiiHulHeieutly ataiiipcit, it will 
ho retnnuil hniriiij^to tin* aeiMler.” 

From—Allahaluid. 

From—Oirie(‘r Commanding. 

22nd March, one case, 58th ll(*giii 
disinfected. 


lent of troojjs should he included in 
itachment in cauij). 

VI.—AVheu tlnwe is no Tedegraph 
Station in or near tin; (tantoninent 
attai^ked, the me.s.sage slumid he 
sent hy post to the in'arest Tele¬ 
graph Station.* 

VJI.—Tlie following speeiimms 
of t(degnim.s are appimded for 
guidance 

! To Nrmy lie,ad Quarters. 

{ 'j’o—(.^mirier Master Genenil. 

ent, a soldier. Uuildiug vaeabal and 


25th March, twelvij adrnisHif)ns from llritish and live from Native troops 
since yesterday’s r<‘port. All soldiers. 

Artillery, three in ejintonmeut. 

Artillery, one in fort. 

No deaths. 


58th Itegimont. eight in now barracks, six deaths. Two emupanies mov(*d to 
Camp dhosoe. Alfected building vacated, lleports from city and district 
more favorable. 
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EUROPEAN TROOPS, 1869. 




EUROPEiN TROOPS, 1060. 
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EUROPEAN TROOPS, 1869. 
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EUROPEAN TROOPS, lOGO. 

III. 


TAILS •homtiii iit 8ICSNESS mi MORTALITY among ike SURQPMAk TROOPS tm'mg in the DINAPORP. PKS'ARES. OVDS 
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EUROPEAN TROOPS, 1869. 


TABLE ihomnii Ike SICKESSS and MOETALITT amn/i the EXTROPEA N TROOPS termg in Ike UEERUf and ROEILCVND 
mSTRJCTS daring tke Year 1869, and ty premlmce of Ike principal JHeeasee in tack Hontk of tke IW. 
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EUROPEAN TROOPS, 1869. 

V. 


TABL^ihQimiigaeSTCKNnSSiQisdUOMTAllfrnmonsiy :EVUOPMA1<f TROOPS nmi^gintAt AOUA TilSTRlCT imd in 
CEf^THAL WDIA dwinff the Tear 3869, and thtprecal(tnp9 of tho primpal Dkoates i» each Month of the JVar. 



• Tlift dflilli'rate for Cliyl<'r« for i»r«>virn.« U diin)U]ttlio<t itt wjMe'iiiftuco of tUo lowucM of Ibo doalb-ratc* of fo? tbio vtaliou 9ix deaths only m 

'ocorded onl of Elydour ^misoioDs from Cbulvrft. 




















































































EUROPEAN TROOPS, 18C9. 


TABLE jiottinj tht SICEEESS and MOUTALITT among ih» EV&OPEAN TSOOPS uniag in (hi PVSJAJB inring (it Ytar 1860, 
and lit prttttlenee of (it principal DUeaiet in laei Umii t(f (it Year. 
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EUROPEAN TROOPS, 

IX. 


T.iHLE showing the RATIO in which the PRl^CIPAK DfSEAHES littce'conlribitfM h mah «/> the APMlSSKi^C RAVE ■>( fh> 
VKAR in the CIllER MILITARY STATIONR of the BENGAL rRKHinRNVV. 
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EUIiOrEAN TROOPS, 1809. 


X. 


r.iBI.K He PBHrAlliXCK nf SMALLPOX ,« tad ilOSTJI, a«d the VISTllIBCriOS of the DISEASE i// 

SVArWXS and PROriSCES. 



Kxi'rnvf 

XrUHKR UK ATDtlBfilONII I«TO llf-SPlT.Xl. IK K.lCH MUKTH. 

'I'otal 

Ailniittvd 


r»l«l per 


Kiti'iiirth ' 





. . 

Akinin- 

iior lifiu. 

Nnotlivr 

i,i«Ni «r 


puriinl i.r j 


1 


1 




ul' tilt* 

Avmtrc 

IHnlliil. 

Avmtre 


.»l.m rvahuii.: 

! 

Frii, 

Mar, 

April.j May. 

June. 

July. 

Aup. 

Suit. 

Ocl. 

Nov. 

F)ec. 

^car. 

Klrcniyth, 



ChiiiKiiruh 

i 

. 1... 


• 

i 

, ; ... 




... 

. 






Full WiJlIntH 

iKli { ... 
















mt 

J 

2 

, 









d 




Hurrifk|»<»r>* 

at.:. 
















Ucrluiiupuri' (s nmuth<i) 

l.'ll 1 ... 




... 


... 


... 


... 

... 







1 

21 ... 




... 




, 

n 

■III 

... 


Oarji't-iiiiir 

j ... 









... 







Oatjfuliiiii 1)01 flf 

iH.; ' .. 







... 






... 



Ilu/oroHiMiitfh (<) moiith»-) 

7:i!i j ... 










... 







w:; ' . 



... 



... 

... 










7.^2 1 ... 










lAJ 






I'tiini.-ir 

1 , . 
















Kual’tiU (loiiiiiii(lis) 

il2l 1 ... 

... 















Hm-fillv (louioullih) 











... 






Lu<-kit»iv 

2,an- ! .. 


1 

1 

4 


... 

... 





11 


a 


N'oIhII'T'' 



1 










1 


J 


rtiMohirliiir 

I5L' 

1 

I 

1 









a 

... 




; ... 

1 

J 


a 

1 






1 

({ 




AUaluibaJ ... 

h7!» I ... 

:i 

•i 

a 

I 



... 





H 


1 



S.’MW ! 

7 

0 

1 

7 

I 




1 i 2» 

•30 

f » 


Shaliiolinti|Hti-<> 

IW 1 


... 










1 




liiu’oilh 

7M 
















MuruiiuliiMl 

;»i2 
















|{iiat)K it tlKltldl") 

JJH t ... 
















Nuioo lal |)«-|Ai (1 iiiifiitliK) .. 

l-*2 


, 











lA. 



I.iiiiiloitr (7 intiulLiii 

212 1 












... 




Oitirkratu (i tiiMiUb:)) 











LA. 






Juwirkir 

itrj 1 . 




. ... 


... 






... 



Mvi'inf 

i.)2i ; 1 


2i ... 

a 1 









1 


JMlii 

1 


... 










... 


... 

Muttra 

V2U 1 




... 







... 






2 

2 

... 

- 

1 






" 

■17 

1 

'ill 

Aiiiiv 

i II 

IS 

•1 ■ ... 

■ .. 







11) 


a 


M*»rnr 

7«'" ' 

1 

u 

a 

a , 







ill 




tiwaliur 

siiN ; 


.. 








... 




s»i-|in'o 

i.ti* 


• • 


... 





. 





.Ihaimi 

IIU ■ 














i;n . 

... 



... 






. 



.Suiz'»f 

‘*112 1 7 

H 

II 1 


.... 





... 



4 



IIKi 1 




. . 







I* • 




i,.in ' jii 

1.', 

211 :i 

a 



fill 

12H 

7 

1 till 

rmivtlla 

J.T<2 1 . 





... 

2. ... 




•»_ 

... 

2 


Diiirfiliaio (» nioiiiliH) 

; 




.. 


... 

... 



... 




KuHMtu'lii: |7 inoiillis) 

UJ ! .. 






■ . 1 .M 









' ... 






... .. 








Jitfi>u:)i i7 iiiui t'li*) 

s| I 







.. 








JtilluiKiitr 

7.N ■ 1 




... 




... 


1 



... 


yri ; 3 

1 

fi :i 


.. 


... 




13 




Muulliili 





.. 



.. ; ... 



... 

AAA 


Dorii Nitiiul Kiinn 

iH 



... 

, 

.. 


. 


. 

AA. 



S>alkiil<' 

l.IlHI . . 



... 



... 








Kit.i4i'<nakiite DutaiKtriotilo. liii!> 

1 














ll■•urtir liinti (li nioiitli^i 

i 



. • • 



... 






... 



IbinriMnllii (7 niuutii.<>< 

l'*7 ■ 



... . 



... 



.. 


... 




KtHirni 

w; , 


... 

... 








... 



... 

d«iviti(iirbur niiU Cinritrur 

ll.‘ ' 


.. 







... 


... 




Fnrt 

Hi ‘ 


, .. 













Mocaii Mn-r 

ITV 1 - 

:t 

1 


1 




.. 

... 


la 


a 


UuMulpiiuli'o 



... 







... 







HI ... 








... 




... 



Aifui'l 

hit! 


... . 


... 



... 

... 




... 



















US' HJI'k {7 tluUlf!''*! 

Mil** ■ 

• 



... 








AAA 



Mtirrot'lKiA< 

.l-M ' 

- 

■ 

' ... 

.. 











.Vll ' 




. 











IHshamir 

I.7.M 1 . 










1 

1 

1 



'rr»i)p» tuiirohinv • PiaijulO 

1 

1 : 



. 

... 



... 

.. 


H 




Ac, iiiari'liiiijc 





■ 



■■ 

, 



• 




^ 12 

0 

7 :t 

. 

1 


2 

... 

. ; - , 1 

32 


i 

•a* 

'lr<v^p<i nn thomant' iii Tt>’ni?al 

i 















Aud X. W. 



ii .. 









1 


... 

« 

... 

Ili.liSl > .so 

t 

-1 

3H 

Jl 

11 


_ 

2 

* 


' 


s 

im 

■3. 

■Id 

■« 






























EUROPEAN TROOPS, 1869. 


TASIS ihomtng (ht FSSVALMNCE of CffOLXMA each MONTff, and Me DISTUIBUTION of the DISKASIS htf 

STATrONS and MOVINCMS, 
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TABLE Attamn the mUTAllTY h eaeh STATION, the CAUSES of DEATH, and the rath of DEATHS to STSSmTH. 
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EUROriAN TROOPS, 18 G 9 . 


TABL^ $howi»g i% dttail ih$ CAU8SS of m'ATff and INVAUDINO. 


CAU8BB OK DEATH. 
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(iBKtntlK 
llu'morrbuia 
KiKtula ill uun 





liai)oppr1.0nnforDi>athM from catMOfi not 
apuewliy ^euluttid almw 


* iMludhitf ^tirmia. 

fin action to the deaths bera onumcratad. 2» dw*h« of m»»n of the Hctiira] Army oeearred alarwhere, which do not appear in any Table of thlaBoriea. 
Twenty of those deaths look plikHi ill the iH’phio of ttio Miiiabav tVealdcncj', Hyp In Stationi* of tho Mudru« PrcHidotmy, two In rim Preridoney Jail at Caiouttit and two 
itt the Poiriab of ntcti tent|)orHri]y d(‘taehi>d from tiioir Kcginicuta. Hoviniteon ol' theeo liaiiea appear in the iuvaliding Hoila of 1Mbt and 1W3). 

trim men of the tKinf and lo3tid lUiitiineulN, who under other cireumHiainnn wiiitld have appeared M InTatlds of tlio voar, aocompaniod these Roirimonta to 
Kn^htnd $ the Invalldintr Uatio im, therefore, calcuiuted on a StrcuKlh A 33,the unnuat average wueUK'th of the Klrd and iU3iul bciuK atruek off from the average 
itreogth of the Annv for tlie year. 













































EUROPEAN TROOPS, 1869. 

XIV. 


STATmtVf ihtmins ih$ GAIN and LOSS of the &E&IMSXTa of tie ASMY if B SmAl in STBSmTB darinff the TEAS. 


Strength at the tmginning qf the Year. 

At Held Qiiarton and on Dotaohmont at the bo^isning of 1869 ... 

Kflcruilii from England in India on inoioli to join 

On Btatr cmployniont ... ... ... 

In Military and other Pri«ma_ 

Elsewbcro, aL-k in other HoepitaU, and men remaining at Couralosoent Depdta... 

Total StrongUi in India at Ibo beginning of 1869* 

Additioni during the Year. 

Tranifen receiTod from other Regimcnte ... 

Transferred from Ikgimente leaving India by (From Bengal Presidency... 

volunteering ... ••• ... iFrom otlier Presidencies ... 

T, .. j • T j- (New Soldiers 

EecrmUd m India .^ Time-expired men 

Eeceived from England, landed after 1st January returaed ... 

Deserters rejoined 

Total Additions of the Year 

Lou during the Year. 

Transfers given to other Uegimonts ... 

Time-expired men, who have left the service 

Mon who have purchased their discharge ... 

Meu (Uscharged otherwise ... 

T I'T j JFor discharge 

Invalided ... (For eliango of climate ... 

Dismissed by sentence of Court Martial ... 

Deserted ... ... ... ... 

Died at Head Quarters and on Detachment 

::: 

Total Loss of tho Year 

Strength remaining towards the close of 1869 

Bappen 

atiH 

Mloont. 

ArtUhirj. 

Cntliy. 

Inftntr;. 

Am; of 
Bengal. 

1 

6Jil8 

176 

16 

26 

114 

6,149 

2,838 

136 

13 

4 

41 

26,129 

880 

64 

184 

690 

33,847 

692 

148 

213 

846 

127 

3,032 

26,4.37 

36,746* 

24 

■“ 3 

627 

21 

96 

1 

10 

227 

3 

6 

2-4 

2H 

31 

"lO 

160 

16 

7 

H 

666 

260 

861 

7 

64 

2,069 

288 

22 

27 

890 

276 

2,534 

8,720 

60 

2 

3 

' 3 

1 

" 4 

3t 

678 

76 

8 

"Vl 

274 

13 

11 

269 

6 

12 

1 


H 

66 

1,318 

412 

il86 

6,982 

88 

6,721 

2,896 

24,786 

33,489 

ABSTRACT. 






Remained at the beginning of 1869 


... .35.746 



Added during 1869 

... 


3,726 




Total 

39,471 



Deduct Loss during 1869 

... 

... 

6,982 



Remain towards the close of 1869 

... 

• •• 

33,489 




* Tho RtnnKih here ehoim np^rotimuteM to the itrenirth of April, and not of Jannar;, alnce the Re^lmenti which Joined the Arm; of the Bengal PreaidencY hi the 
«m 1; part of the rear rabeeqnent to Januar; appear In thii Jktum with their atmgth aa at the date of their arrtrai in India. Kegtmeute whinb have arrlTed at the cioee 
of Idw ^ not appear in the totale shown above. 

t Men detached on fitalT employiaeut, whuie deaths are not included in the General Tabiea. 
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mTUinrnoyaflh RUROVEAN AUUYiifthe RENUAL RlimDESCVox Sud .hl,v 

(All Index (0 tho Tniili? which rMlInw^t.) 



STllUNtiTlI (IK THE AUMY (IN 2 n[i 

.UT,Y Iwsi, .NS/ilii. 





HTKtvMnTll 

1 



' SlJIl.Sl.TU. 

AKTILI,KUV. 




INK.VNTIIY. 



A. llnnK Ihiffodv A, ltattcr;r 

Meerut 

Vi'i 

9r(l Heginii-nt, I^l Biutalitm 

Dugshuio 


li. 

Fetdiawiir 

IW 

74(1 

M B-1 M 

Fcro/i'pure 

772 

C. „ 

I.uekuow 

IB) 


ti n 

Kuiigrt 

07 

.. 

I Meerut 

i2:l 

mil 

„ w „ 

Banidpiiiilii- 

ihi** 

K. ,1 

Beshawut 

ill) 


M t> 

Ihiiciira Hill., 

22»l 

1 .0. Brijonk K, „ 

Bctmrea 

li2 

nil 

.. 1.^1 ,. 

Saiigiir 

713 

F. Uurwi Brigade A. 

riiiiNdiii 

m 

Util 

., If „ 

FualiiwI 

742 

«• .. 

! S»*nlkoty 

121 

12UI 

.. ai|.i „ 

.luBBulpiire 

r,iH 

c, „ 

! Mnrar 

IIP 


„ „ 

N'»wg(ink' 

171 

1). 

Uavfulpindeo 

m 

liiii 

•• If't „ 

fiuvilpiire 

724 

K. „ 

I’lnlialto 

vn 

mill 

,. i..( .. 

' Bawnl I'liidi-e 

ful7 

y- .. 

MccaiiJK'er 

121 



' lliizara llillti 

221 

NIK UriKiuli! It. Italliiry 

l.ueknnw 

BH) 

2rii)i 

.. 2itd „ ‘ „ 

Bari'illy 

ilTl 

.> 

; M'lriir 

122 


f* t* 

Kaiiciiliel llillh 

lih 

II. » 

j JkweiUy 

IXJ 

2(itll 

u 

Fori Williiim 

N.A4 

K. „ 

1 Ky«ll‘ad 

i;ki 

Iidlli 

.» 

iV^diawiir 

7li2 

F. „ 

j Sfptu|i<>re 

123 

U.tll 


SllJlIlji-lilDIpnri' 

UO 

(j. „ 

• (’liWniKITt' 

13S 



.Morndaliad 

;ii(3 

II. M 

Agra 

121) 

SNIh 


Sv-ilkide 

({.!& 

Bull Brigade A. BiiUrry 

Barraekpon* 

IKi 



('ImiiiiIiu Uilk 

I?H 

11. % 

MeortU 


ilHt 


SuBatImii 

Hi!) 

IX H 

Barrack pore 

j.'i.i 

ft^ih 

.. 

I'lmi'krala 

h:i) 

II. .. 

Alliiiiitliud 

Bill 


.1 

Uae lliircilly 

7H . 

K. 

S-rngor 

127 

Wlh 


AIIalmB.iij 

721 

F. 

Biniipdre 

III.) 

Cdlh 

t, 2iid Battulioti IM.ijra. 

Sin'iapiiro 

mil) 


.lu)t)iul]Hirr 

UA 


It H iBirlit Wing 

IkiiarcH 

!ir^ 

lUtU Brigade A. But U-ry 


1.11) 

dltlll 


iiUekimw 

'125 

^ 11. „ 

I’fshawur 

13;i 

T71h 


Aitro 

PtiT 


•Meerut 

V.u-, 

7»(ll 

„ Head <iu«rti'M 

IBmrkiv 

S7H 

11. ., 

Md.ilinit 

BID 



11.1111 

:in 

K. 

Bawidpiiidci- 

I2fl 

bfitl) 

II 

MeeahMeir 


!■’. .. 

Mfraii Mcer 

Bil 


.. 

Flirt Tiiiliiire 

70 

(X 

.hiDimdnr 

140 


,1 

BidhniHii l)ilt> 

IXo 

Brigftdi' Head 

Motar 

7 

SHlIi 


Xim’Kiiera 

4!ii> 

A. ItHlli-ry 

.iiil'igh 

fi7 



AlltM'k 

l"l 

B. 

li'i'i'W'piire 

ISii 


.t .. j ihuara Dillr 

lull 


Kurt William 

ti!) 

i)2ud 

.1 

.liillimaur 

r.73 

■1. 

Bi'K’jiawiir 

117 


.1 

(jiiiitiiur 

07 

fi. .. 

Mi’eniiAleei' 

U!) 


.1 

Fliumlia Bill; 

121 

li. „ 

Saugur 

<») 

u;ird 


•IhauM 

J(ii) 

7. .; ... 

Agra 

■7*> 



Si'i'pri'i' 

Bil 

il(h Brigade 1, Bailer,v 

MitdKiiti 

71 

umii 


Biuii'Bimi 

.V)o 

a. „ 

r«irlr..t..i(}\vuliet 

IW 


I. 

Hiirnirkpcirr 

U.ll 

a. ... 

l.uckimw 

111) 


» 

Beilijn»i|Mrr 

Bill 

1. „ 

VIIaluiliBii 

7'1 



Bill klluW 

721{ 

I'i. .. 

Mci'iii Mei J 

“■* 

loii.l 


Momr 

jr.x 

d. ... j 

(i.ivimlglmr 

<il 



Fiirfre". Uivalinr 

210 

25l)i Brigade lleiul > ■ I 

Mliihitliiiil 


lollli 


l'i“liawiir 

i;72 

I. „ ...! 


72 


... 1 

.Mi'i ruf 

-.17 

• 1 

Dcllii ... j 

•V 



I'iiiU'luhur 

mt 

'»• .. ... ! 

ii..i'.ii. .. ! 

i;7 

mull 


1 ml. . 11.1 

V.IK 

N. .. . 1 

Ail'K-k j 

lt!< 

iiini. 


ll]Uiirei-lm'i>'B 

7f* 

fi. „ .. ! 

llii/aia Hill ‘1 

T'l 

Idtnlj 


M'Hiltaii ; 

tii'j 

Sajipert. imd Miners 

(.'Im.'Uiit.v ... 1 

:t'l 



Bi'ia Ij-inat'l Kii..'* 

BH 

„ l)e)n‘»l 

lt....lU-l! ., 1 

.1 

llrd Itattnl 

•III Bill)' Bru'adi . 1 

Bhiapori' 

7pt 


1 


.1 

• 1 

(-huiiiir 

*.*i 

CAVAI.IIV. 



(’'>XVABK.SCi:NT BBBiU’.s 1 



fith iNtuuTni 

I.KtkllDW 

ir.;. 


1 

1 

Bai’ie-liii!.- 

pa: 

all JhniiiarH 

Mcenif. ... ! 

■I'Jit 



.N'liU'c Till 

llH 

7(h .. 

Sealkute .. j 

12ft 



Baiidmir 

:li:: 

lllh .. 

Mntln . { 

J).> 


„ 1 

Kii'MiwIii! ... j 

:iso 

lIMli „ 

Bcnare..< i 

21) 



Bhiinmiulla . . I 

III? 


Cannpare .. ! 

tiili 


» i Mnrrn' . i 

iidti 

aotii „ 

Ciimpl>eilpdn’ 

‘122 


! 

i 



Kviinti B>iv\lle 

nil 

BUBSIBBAX'Y 1)1.1-ii. i 

1 

I 


2Ui 

IXaballft 

;ic 


... i 

Chliiourali 

,1 1 
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ABHTRACTufty RETVnSB iUimn li>- AmmiOSS, 

'riii« TiiUle must nol lie ri*ffardtf»l iia with nfMinin llm rclulion of Sickooss mol Mortality to tlic !«H*allth'«* imlloatMl; tin* llo^imoiital llotuni fur the 

which hare Mpi’iit u row vvfkfi only or IHiW 





1.- 

REOTMKlfrs of BEEUAL BBOl'ER, 


liKdlMHXTS 4 (hVTTKUIKK, .V HTATKiN or IHC9, 

1 

1 

r? 

k 

A. 

2 

Date of Arrival from Klaikm prcvlouHly 
oeeujiicd. 

l.> 7J . . 

Averagi* ; 

Streiigtii ' 

dnriim ■ 

l-"*- ivr:. . .lot,.,,': 

, 

2nih Uufciment, Fort William ... 

IStlH 

f2Htl> .lane W, from Ahymiinla and) 
). Botuimy Brcaidency* ... ... 1 

Kri , ■ *■- 

2 

XXII llritr., 3 IMterj*, It, Art,. Fori Williiim 

... 

... 

n ' . ' ■ > : 


fOOth ItcKimenI, Hi-nd (^nailers Dnm-lhtm, Winir i 
\ ul llarruckiHirr mul Jlcrlmm|iuri-(liiiiiontlm) ...)' 

ISOit 

12iHh Fi‘l)ruury IHOO, fri»m Bomhay I’re-) 

1 Hiikiicyt ... ...I 

Hfpll 

4 

XVI Itriff., A. natti'ry, It, Art,, lUrrackixiro 

... 

January 1H60. Arum llaaarccliauffh 

m 

r; 

XVI nriMf.i C. Ilntlcr}', It. Art., Unrnu‘k}a)rc 


December IiHkt, Dom llarareehanirh 

152 

ft 

liirtli Bi’irimrnt, lliu!iitCDlntu|;li... 

« 

January lA^, from Allalmhad 

MI7 

7 

i3r<l Ratlaliim llilte Rriirode, Dinaimro, (Uetoehinent) 
\ (3f W uieii At Lhunar) ... ... ... I 

iHsru 

i Jnnnar)' iHtSO, IVtim Beeta]Kire and Mo*) 
\ rndalaui ... .../ 

H'JH ' 

4 

H 

XVI Drlit., K. Itatlorj, Il.Arl., Diimimre ... 

... 

Decemlwr IWH, Dom Barroi'kporo 

J43 

t) 

Iflth IluHaam, Head (jUArtorg, Ik'iiaros 

h 

January IHttA, Meerut ... 


111 

2-(Vh1i IteKlraciit, WinR, itonarea ... ... 

lHG7a 

January IH6il, from Fori William 

3^2 - - , 

11 

Ilri|{., F. llallCTj, 11. II. Art., IlciiarCH ... 

... 

Dei'cmlier ]IW5, from Lucknow 

HI 

12 

M 1th Bc'Rirafiit, FfMliad 

iMHx 

Detuber ]»ID, from KoKlaiiil ... 

m 

i:i 

VIII llrlR., K. Balti r)', B. Art , Fyailiail ... 

lliw (, 

Aiiril 166H, from England 

1.35 ' ■ 1 

II 

fith LuneerH, I.orkiiow 

IMiiii 

.laitunry IBOt, tVom England ... 

JD» i- 

fe* 

l.T 

62nd Reirimeni. I.U(*knuw (loniotitlib) 

lh(»i.. 

Still Fehruary iHOli, from England 

S.1I ‘ . ■■ t- 

Id 

I02n(l Bcirimwit, huckiioiv 

IWN e 

Pi'liriiiir}- 18I1N, from Kimiplec... 

6H.5 

17 

A. l\ Battery, U. II. Art., Lucknow .. 


February IHHO, from Kmrluml ... 

131 , ; . 

\M 

VIU BriK.,B. Ihitlm, U. Arl., Lucknow ■ 

tf 

Doecmlior 16H6,iVom England.., 

J3.‘. 

III 

XXIV ]tri|r., 3 Maltcry, U. Art.. Liickimw ... 

... 

•lanuary D^l, from Murar 

78 

2it 

2dhH.li Hoifimont, Head tluarlem, SetdatKire 

hfi; II 

Jiomary IWIB, from Fort Wllll«m 

mo 

21 

VIII. Briif., F. Btttlerj, U. Art, fiwtaiiore... 

IKIS ,1 

April Istht, frum England 

IS.’i 


(ii) Kruiii Entrlnnd. (^0 UeorKonliKsl from Ioi'aI Re;rintcntH. (c) From Mndros I^ahtoney. 

* Landed in the Domtiay Pret>idctK'} tVum EnirUiid in IHdi. f Landed from Kuglutid in 1^. 





moors, i«oi». 

VI. 

DMTJIS, and INVAllDJNO of mch llEaiURm fur He Tear, 

\Var in •loiiffned Ut innlitde »!l of (Uiuatiu iti men brtmo on the B.>frimKnt&l Uoliri, trholher aU^ent or pcseiU with the R ‘^iment. Xcvrty arrive<l R<-w^inuni« 
ill India arc nol inviudcil In (hid Table. 


UEIUK, HREAliKS, UVhK, and CAUNPUliK. 


Tout AdmlRuiutiH 
and jiiMa of Lin* Year 
by ilfftth niid 
iuYulUiiiiK. 


ClUNNS OY JNfa IIoariTVl., UV iJKVTtTH TK 4)fD urr OF ill)4Finr.. AND OF TflK ]yV4LM>INii OF IHIKI. 

. |i i I I ! i^!l i^- s II Mi ! is iM N 

!■ .-I KS< li a K .Is.* g n a . B i isx -r = . j Lb 




•i 


i 

a 

b 



■g 

»< 

t 

w 

1 


(AdmumuH mil .S;it: 17 ! ll ^ IS : .. I U .‘M dDI | »i| i! :i 7 I 7 | 10 ... 37 4 77 { I 1 ! 7ii | 2 n I I 

■ I ! ■ I i I i 

f AdinlawliinH S'! ,. 7 ... ' ''i .... » 41 . 7 . j 7 .. | ... . | I ' A I 

, : : ■ ■ 1 , 1 ! i ' .1 i i I i 

. I • , .III i I ! ; 

ts.. ' 'i ;'!:l i i .M 'I i I i 


5 S ^ g U I a- ? =,3 

!7 I 4 I 77 I 1 j 1 ! 30 I 20 ... ! 4 ' 70 ! 0 .'. 1... 1 33 


0 4 i ... ... ... ... 


. . I i. 


6 71.. |...i .1 l! si .j ..! o;.:,:..! I 


0 3 ' 17 3 I I iVl I 03 7 7 ' 53 70 '... 07 

I ,i I I i I 

! I I I I ' 

... 7 I 3 I 2 ... 6 ] 17 ; ■ 7 b . i 1 

I ! : ' ! 


(AiliiiiiUiuiw IIN . 31 11) II 1.3 . ' 3 ! 13 i 3J ' 5 I ... 7! 1 I . 7 I 3 1 2 ... 61 17; ' 7 b |. 1 1 

‘t:'.. - : i ' ■ i I M M i M ^ Mi 

{ Allloi»Hlun«* loo ... lo 20 ; 17 II ...'... i o ! 33 (1 : .. I ... , 0 3 ... I 1 7 I 2 I 1 3 23 .. i I 10 17 ' . ' 4 

^ p i ! ^1 M M ■ i i ' I ! 

('AdraUabmH fllA I 1 Ico 112 I" 2 2'f , ii t<>3; 22 I 1 1 I h ; ti 7 ... 1 A j 2;t M | 2 ; u' a'll (ill.. 1.21 


1,101 i 

('AdmlNNlani 2)1 ... 


( AdmiHNk 

::M. 


Itt I .’m ;{ ' 5*0 ! 71 21 ... 4) ! 1 M I & I 3 2 | 11 ! U> . N j 1 103 ! 71 i 6 : 1:1 UH M I... 40 


I ; ■ ■ ' I *1 I I I 1 > : I 

3.-. 12 : 14 . 20 . 3 I 3 2fl 4 ... 4 I 4 I 2 ... I 2 11 I ... 14 I 15 . I I H 10 ' »» 


I AduiliMiuufi 32» 1 I lt.'i i . )■* " . 7 I 0 ; 71 ' 7 i . 2 I M . 2 | 4 I Is ; 1 ' i 11 | 1(1 i | i 7 ’ 14 | .4S ' U 

'I i i I i P I 1 i M ^ ; M i 


AdiniiiHioiii. TOO i 3 ■ 13 2(io ' « 7.1 1 ! ).» ' |a 130 i 4 ' ... -4 ’ ... 17 3 1 ... 1 0 ' « ’ lit ' . M 27 j TI . . 15 ; 60 ' 2:i L | IH 


(Admix-tiona tii 


{ Adin 

{ Adm 

I::', 


AdiniiiiioiiN WW 22 1 ;<1 1'*'' ‘10 

!■. .-1. .. I . 


; ■ ' I I'' i i I ! : ' ' i I ' ; ■ 

1.3 73 3 10 1 j 3 I I) . 30 0 0 1 1 2 . 7 1 7 j 1 j 0 , 1(1 ) ^ 1 ^ 73 20 .. 13 

;.| 1.-,. 23 .30 ! 7 ' r.s ! So 131 0 ... 7 ' r. 7 l i ... 2 l 4 so ! lo ! 7 i so II) i 7 P ' 31) I 1,1 . ■' 71 


CAdmiliHiiiuii m S . : 1 7 ; 0 ' lo 

13ljl.."i i I .1 


' 'I ' ■ . M ■ ' ' M ' 

11 " ■ 1 ■ ! ! ' I I i 

... 12 H 3 I ... 3 2 .. 2 1 7 2 ... .. 7 ; 2 I 1 7.1 II .. ; I' 

i I I i i ! I ' I i ■ 


(AdmiiMlMia HIO 6 )1 ) » D ' d ->114 

'• t;.' ■ ,' .'II 


20 , 41 I 1 ! ... — I 10 ■ ({ y I I I 7 ' 1 ; 10 i 3 ... i 1? 21 ' 2 ' I 21 11 16 

III!, 1 I . . 


AdmUaioua 85112 4. m dl • 417 lilS ... 27 , II >00 M | ... .6^12 4 « ... ;} j 4 •»» .1 j ... ! 31; Wl i 1 i J 6 ii • rtl . Mx 

I i M .11 i • : I : I 1 I I i ! I 


/ AdmitMiona l,l)85 64 2 j 7 | 05 iilt ... oj , m 

16 ^ .|:'j I 

. , , ,, , I . 

(AdtnUaioua 851 13 i , (W dl • 136 ... 27 , II 

“l:-.3" I ; ;;r , 

/’AdmiaoiatM 161 ••• 3 ' Jhi 1 i > 6 ... 3 2 

17 \ i' I i ’ ! . 

I. ! ' M i 

CAdroiMlosa 1*15 3 3 I 37 i 0 [ ^ j 0 ; | 7 ' f, 

W ---i’ll- 

\l ■ ■ I ' ' ■ ■ ■ 


I t I i < i I I I > ' I ' ' I ' 

|» ' 1)3 I » ! 11 ; )(l 21 I. 6 I .1 I SO ' 5 i 1 j 40 I 20 1 7 II "" , 21 ... 07 


/'Adiiiiiwioi)» 105 


I i ■ i ■ 


i I I i"' 


( .\ilinh 



■i 

' I 



! ■■ - 1 


! ^ 

0 

2 (* ' 

. 1 11 

1 

(1 

u 

1 

2!1 

i 

i 

! 1 



13. 

1 

■P 

11 


1 

1 

21 |. 

. 1 11 

j 

2 

a 

1 

12 

. ■ l.t 


* or llinw dcatli. live onoimol in a IMavlimcnl of M incii elaliom'd duriiiir llii' year ut I'liunor. 
t The UKii of tills Ih'iyiineul who would have keen luvullded lor cliainyv uocuuiinuled the Keiylment to Kiiitlund. 









TABLS 



IIEOLVENTS of SSSOAL PROPEU, BEIiAR, 


iii:<;iMKM's A ii.\m;i!iKs, a st.vih'N uf wsi. 

"S 

>A. 

& 

'i , 

.9 a 

t 

Utile uf Arrivitl froin SiuDoii I'rovioUNly 
IMTUlllOlf. 

Avvrttifi' 

WrcutfDi 

(liirlim {• ' 

I'.'.li. I'.sui;,!.:' 


lyili l^lls^:al•S Wihjr, 


Aliiroh IMilri, I'roiii Mci'nit 

1(1., ,1 "'1 ' 11 ■ I'' 

Zi 

I'JtDi Kvirinionl.rawu^xm.' ... 

iMlWtr 

Uffcmk'r IHiN, fruiri EitjrliiiHl ... 

7«ii' '■ • 1'. -1 

ID 

Vlil llritf., D. Itntlery. It. An., (.’awitiwri* ... 

iHliHtt 

April HW, rri>ui Ftiirluiiil 

ir. J;-'- 1 . VI 1 :■ * 

as 

Uetfimciit, AilulmltAd 

jHIti It 

.Iniiuary I.sity, fniiu Uirjii'lht/itti'l Utimrch 
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454 
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XXV I)ri»«df, I Bnltwy, U. Art.. AUwk ... 

... 

.lauuury 1000) fVoni Attaliiitmd 

77 

^’'1 '1 .. 1 liM 

27 
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t ul AUiH-kj ... ... ... ... f 

13S7a 
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7IW 

'-li-'': n 

2H 

.’HIth Pcuhawur ... ... 

IHHlit 

J January 1N03, from ShaluWtanpon* and? 

\ Uunidalini .. ••• —t 

728 

'■■•oil ■ 

31( 

lotth llcKliiinil, Viwtiawur 

6 

Devemk'r IbOH, from DtigabaK' 

fK1 

•ti: ni;;’ ' 

»U 

A llrlBadc, n. Drtti'ry. U. 11. Art., I’wlmwiir 

1N60(I 

Morvli IHQO, R’om AImui Af«cr 

130 

■ • .... 

3t 

A. UriKAdi'. K. uallorjr, K. II. Art., Pclumir 

IBfUtf 

Man.‘}i 1803, from limbulla 

133 

r..ls ; VI. 

33 

XIX Ilrliradc, II. Itallcrr, H. Art., I’raluiwur 

... 

February IHOUj from Kattitl Pindiw 

141 

.‘■irti '.'.•‘ iT ' 
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XXII llriBiidi’. 1 UntWy, 11. Art., I'ashawiir 
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.KXV Uriiruile, 1 ltoUcr>y U. Art., Durjt^i'Uu}; 

... 

April 1800, from SauKor ... 

7(1 

■ i;.;3 ' (V. 

•i 

5 ."ilh Kfulmcut, Cliui'krata* 

iNOk 

May 1800, (him Iiuvknuw 
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; vv ,.v V 
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XXII lirlsadi', A. Uatlvry, II. Art., .lulush 

... 

Mim‘h 1^), from Aiialmbad ... 

HO 

n.- V,; ..|..3 
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1-3cd Rcgimmt, l>uKa1>ni« 
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' '.71 ■ 
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(H)NVALKSrHNT IlKlum 

PeritNl (if Oi'cnpation. 

Avenifro ; 
Strentrih . 
4lurio(r the ‘ 
period of 1 
(Mjcupatioo. i 

" '* ! 

L 1!. i i;. 

I'l jiti:- \ linaliiii'o' 

1 


Kii;ht nnnitlui, April to NuvomU'r 

1«C 

l-'-i .CM" j 

i 

NynwTal . 

Kinht immths, April to Novoml-er 

m . 

'I.':) ’ >;;7n 


|.au<tonr ... 

r 

Hrveii inontliM, April to October 

312 

' 1-. -7 1 rw'.iw 

1 

KuBMiwlii* 

(Seven inonthH, from middle of April to middle of) 
November ... ... ... ...) 
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iilmmiMiUa 

Seven monias, April to Oolober ... 

H>7 

1 

, 1 

i' .••• , ; ii... 
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Mumv 

Six nuiutloi, May to October 

3S1 
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<’oN\.iti:j*c-KNr liRidiH or tujs llKMo-vti PjiKofnENcr 

1,&U3 

.. 

Kohovkak Aumv of tiik liaauu PRKfnnnvcY 

3KH3»t 

111 ,.i .. 


* iiiilif ■>! Ihc Amiy Miilii’il !V|mrtinctil, AilniiHHion^ on Qt'ouuiit of PniokniuvsN no loit}f(>r apponr hi the Siek KdurttM, tho remiltM of draiikcnoi'hH heiinr shown 

(iruukettntwu wak low in piftt 


■t Th«-Streiiirth lwiN< ihowii vxiv.hI<< the cetiiai iivmip'of the ym by which probalily repruticuU men in lheDoi.8.{ of other J^rcMiiluiiuicH and elHuwliun*. 8ec noW 


ANNUAL RELIEF OF 

IIDVAL AKTIU-BBY. * 


A. Uritfnde 

A. Ihittery 

From Meenit 

To IVahawur 

... Arrived 

January 

1670. 


It. Batterv 

„ 

Peuhnwiir 

„ UawnI Phula* .. 

... Arrived 

February 

W70. 


C. llattitry 


Lucknow 

„ Afeerut 

... Arrived 

January 

IctTit. 


0 . llatlery 


Mov'rnt 

M PvHhiiwur 

,. Arrived 

February 

inri). 


K. Uatti iy 


IVehnwor 

„ Scsilkote 

... Arrived 

Feiiniory 

1870. 

(’. UriifHilt; 

V. llattery 

H 

Benarex 

„ Umbitlla ... 

... Arrived 

Fciiruary 

1870. 

F. ilrik*itdo 

A. Ihiltery 

„ 

Umbnilu 

„ IhmariM 

. ArrlvtHl 

JHH>cmber 

IHW). 


11. Ualtcry 


Seulkotv 

„ Morur 

.. Arrived 

January 

1H70. 


0. Jtttttpry 


Momr 

„ Lucknow 

... Arrived 

December 

ism». 


1). llaltory 

H 

ibtwul Fiudec 

„ Meerut 

... Arrived 

March 

1871). 

Hth Krivudu 

11. Hatter)- 


Lucknow 

„ Dina|>ore 

... Arrived 

U'cemlier 



Jlattery* 


Momr 

„ Lucknow 

Arrived 

F(*bra«ry 

l(i70. 


11. Italtcry 

„ 

A(fm 

„ Mecun Mei>r ... 

... Arrived 

January 

Jiff'll 

int h Uriimdc 

U. Battery 

M 

Mocrut 

„ Jtarrackpore ... 

... Arrived 

January 

]87<). 


C\ Jbiltery 

„ 

Bamickimru 

„ Momr 

... Arrived 

March 

187'). 


F. llnMery 

M 

Dluopurv 

„ Meerut 

... Arrivi-d 

February 

1H7U. 

inih liriitoiie 

C. Buttery 

M 

Meerut 

f, Mooltiin 

... Arrived 

January 

1S70. 


1). llRltery 

„ 

Mooiian 

n Mocrut 

... ArriV(>d 

March 

1870. 


F. Uttllery 


Mcean Moor 

„ Ajtm 

... Arrived 

JmmiuT 

1870. 

33uil liripode 

1 Battery 


Pcxtiawiir 

„ GuvhidKhur ... 

... Arrived 

Jauimry 

1870. 


A. Battery 

>i 

Meeaii Meer 

„ Foroseimru ... 
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1(170. 

31ih llriicade 
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•• 

Moulian 

.. Delhi 

... Arrived 

De(%uber 

IMM. 


i. Battery 

„ 

Allahabad 

„ DaijoeliuK 

... Arrived 

Decvinlier 



0. Battery 


OovbiiUrurh 

„ Altw'k ... ' 

... Arrived 

November 

INOH. 

2&lh Ilriinidc 

1. Battery 


Ikurjvetimr 

„ Allahabad 

... Arrived 

Jannary 

WTtJ. 


2. Battery 

» 

Delhi 

„ Mooltou ... 

... Arrived 

Douemlier 

ISfJO. 


•1. Buttery 
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Attock 

M l^hawur 

... Arrived 
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180U, 
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ondcr ll>fi hejulinfrfi !)yi»|n‘|«la, Coiillnucd Kevcr, &e. TIip Admiiwiooa from Kliriiwlliw amouittivl in 1 sh 7 to if-^i wnl in lo 7ua, and lUort* Ik no roaion to in-llfvi' that 
thmi iu vithtr of thvmi taoni. 
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THE ARMY, 1869-70. 


CAVAUIY UWllMENTS. 


6th I.aD(‘ci>: 

From l.nrknow 

To fkwlkoto 

... Arrived 

Febroary lB7t' 

7th Hunutra 

„ 

SealliMte 

„ Knfrlaod 

... Mari'hcd. 

.lannary ]07o. 

loth nilfiHU'rt 

„ 

Bi'oun'ii & ('awupore 

„ Kmrland 

... Mandu'd 

daanary I87o. 

liOlh liiiasan* 


CampUdlimre 

„ I'lulmlla 

Arrived 

March 1870. 

2l8t liuBatuv 

M 

Uuiliatia 

„ Liii'know 

... Arrived 

IH'eoniliCr 1806. 



LNKANTBy KMilMmS. 



2«lat JU>irlincnt 

From KtiKaeorahad 

„ Jhanai 

Arrived 

.Tautiary 1B70. 

l*5tli Ueftlmeiit 

„ 

Ferozi'inirt- 

„ IVahawnr 

... Arrived 

Jannar>' 1870 

l-7tb Uffriment 

„ 

HaiiKor 

„ Aden 

... Maruhdl 

iHwmbiT 1809, 

I'llth Ki'irinn'nt 


Fyaulaid 

„ Marar 

... ArriviHl 

November 1800. 

MKh Ki'irlmtifi. I>4‘-) 
taehnumt of 130 men. i 

(lawnporr 

„ Allahabad 

... Arrived 

December INOO, 

1*17th Uutrinicut 

„ 

Kotrland 

„ Lneknowr 

... Arrived 

March I87«. 

MOth UfiKhio'nt 

M 

Rnwul Pl«d«* 

„ RiinKOT 

... Arrived 

Jannary 1970. 

l-htlh E(«iniC4\t 


Mttdraa lhY>itideiu 7 

„ Flirt Wdlimn 

... Arrived 

Deeemlicr 1800. 

20th RngiTnnnt 


Fart Witllam 

„ Pyaaliml 

... Arrived 

Jnimary l87o. 

30th Refrinient 

•1 

Pwhawiir 

„ Ilaivul Plndt'ii 

... Arrived 

Novembt'r INOU 

.noth Rei^mont 


Scidkotc 

„ Peahawnr 

... Arrived 

November istw 

OOtli RcKinn^t 


Kntrland 

„ Ft'niaeporo 

... Anived 

Novemlier 18(10. 

68lh Rojrliuent 


Allaliabad 

„ ttealkou* 

... Arrived 

F«*hr«ary 1870. 

77th ItefflmeW 


Airra 

„ Kmrland 

. . Mnrehed 

February 18*0. 

7Ulh Upfrimcni 

„ 

Itonrkee A IkJhi 

„ KampU'r* 

... Marched 

1 

a 

1 

?5 

HHth Keirtnirnt 

„ 

Ndwahoni 

M Afrra 

... Arrived 

Muri'h 1870. 

03nl KeKl>n<^t 

„ 

.Ihanal 

.. Kurland 

. MarehMl 

i^’emher 1800. 

102nd K«frlnipni 

„ 

Jmeknow 

„ Knirhtnd 

... Marelied 

Pebnmry 1 h? 0 . 

103rd 


Mnrur 

„ Konrkea and Delhi 

ArrivM 

Ibn'cmber IK®, 

101th ttyfrUnent 


lYahawnr 

„ Nuwiiinra 

Arrivt*d 

Junoury 1 n7o. 
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1 

1 

r 

1 

1 

! 

n 

i 

i 

•0 

a 

« 

! 

< 

ts 

B 

1 

i 

1 

B 

e 

? 

31 

Juiturr 


9,477 

91 

a‘62 

3 










8 






P<‘t»riui7 


3.4A6 

m 

2-65 

9 


tee 

. . 




... 

e.e 

... 

1 


... 

... 

1 

1 

MHrcli 

... 

9.98i 

120 

8'26 

10 


i 



H 


1 

1 

... 



1 


2 

tee 

April 

e.t 

a,762 

160 

400 

18 


HI 



8 


1 

tee 

... 

2 


2 

. 1 

tee 

2 


e.e e.. 


214 

574 

16 


Bl 

1 


2 

2 

8 


... 

8 


... 

tee 

1 

2 

Jano 

. 

9.n7K 

280 

e-2A 

22 


■1 



it 

5 

. . 


2 

9 

1 


tee 

1 


Jul; 

... ... 

8.079 

212 

577 

14 


1 

1 


3 

2 

] 

1 

2 

• u 

1 


tee 

ML. 

3 

Aninuit 

..e e.. 


m 

N-8H 

40 


28 

... 


4 

■M 

8 

Kl 

•n 

... 

1 

8 

I 

2 

2 

SoptijmbeF 


a ,020 

200 

8‘tH 

94 


ID 

u. 


6 

1 

4 


1 

... 

1 


U1 

M. 

eee 


... 

3,480 

200 

7-85 

10 


3 

tee 


5 

1 

2 

■1 

1 

2 

tee 

ret 

1 

8 


Niivttnbflr 

... 

8.480 

210 

7*00 

12 


1 


I 



3 


1 

Wi 

1 

2 


t 

1 

U0c«i»bar 


3,40i 

180 

4*30 

0 





3 

1 

1 

1 


3 

1 












6U 

2 

1 

31 

12 

la 

9 

7 

10 

6 

7 

2 

13 

1U 













Died per 1,000 of Strength 






For tho jm 

M 

3.602 

186* 

S'44 

195 

64‘U 

16*38 

•66 

■28 

9-44 

333 

6*01 

2-60 

1-01 

4*41 

1*67 

1*64 

'66 

3*33 

j S'78 




CAUSES OF ADMIS- 
610KS. 



NcXBBB OT ASMiBOlORg IRTO lIOiriTAl. IN RARIt MoNTB. 



Total 
Admitted 
durlitg 
the year. 

Admitted 
per rent of 
Streiigtii. 

Pied per 
cent, of 
Admin* 
aiooa. 

Jau. 

Fob. 

Slur. 

April. 

May. 

June. 

July. 

Ao|!, 

Sept. 

Oct. 

Nov. 

Pec. 

Choleni 



3 

0 

5 

7 

2 

30 

30 

3 

2 


01 

2*01 

62*77 

SnuUlpos ... 

.8 

3 

.*i 

H 

8 

1 

1 

... 


... 

... 

... 

22 

*KI 

D'OO 

Fever, Intemiltlent ... 

27 

IK 

41 

41 

10 

16 

3(1 

N2 

99 

2u6 

270 

lol 

961 

20 40 

*a 

Fever, Hemitteut end 
















CouUnnrd. 

... 

7 

16 

33 

120 

165 

HO 

ito 

101 

4» 

21 

13 

7»4 

21*21 

4*45 

Hot Apoploij 


... 

... 


2 

ft 

3 

1 

1 

1 

... 

... 

It 

•HO 

85*71 

Uyeentcry ... 

7 

ft 

IS 

20 

17 

13 

16 

48 

m 

20 

16 

11 

81ft 

0*00 

a*3S 

liittrrhu'a 

17 

N 

ill 

35 

39 

22 

40 

ft8 

37 

24 

]H 

9 

3ft2 

iiimi 

2*49 

Hcimiille ... 

3 

1 

HI 

6 

7 

7 

« 

11 

l.H 

6 

a 

8 

HI 

2-88 

8*33 

SpleeD OiitCiwn 

8 



... 

... 

1 


1 

tee 


4 

2 

a 

‘39 


Kvipiniiory DiMMOs ... 

10 

n 

12 

15 

16 

n 

16 

It 

11 

0 

14 

M 

147 

4’OH 

4*99 

PhUiisis riilrounallM ... 

2 

4 

6 

3 

H 

7 

4 


6 

1 

2 

2 

41 

1*14 

80*92 

Atiriniaiutd DcUUitjr ... 

22 

111 

3(1 

42 

6'i 

63 

29 

92 

4n 

33 

27 

10 

472 

1.8*10 

‘42 

Kbeuniatiim 

7 

6 

4 

ft 

5 

A 

U 

H 

6 

8 

4 

1 

08 

1*76 


* Kve DiwjMiee 

5 

4 

4 

86 

40 

U 

111 

79 

60 

20 

1ft 

3 

29.1 

9*14 


Childbirth. 

&) 


77 

4S 

85 

65 

76 

99 

HU 

72 

99 

67 

H22 

22'Ki 


AboTtiuU 

2 

« 

9 

n 

ft 

ft 

10 

3 

7 

ft 

4 

... 

77 

2*14 

J 1*84 

DieeaBei iHWuUar to wo* 
















tn«u 

5 

fl 

13 

3 

12 

15 

11 

13 

10 

0 

8 

4 

lOft 

2*94 


AbMecw and Ulcer 

6 

N 

II 

9 

11 

22 

11 

14 

10 

7 

a 

1 

118 

3*28 


Injiirlei 







6 



4j 

7 


13 

V19 

>■ 1'43 

All other Caoeci 







66 



31 

25 


607 

15*74 

J 


80(1! lOil 

a3H 

37(1 

477 

641 

473 

817 

687 

504 

660 

SU7 

6.2S7 




Admitted per cent, of the Averogu Strength in each Month. 




i 

i-n { C OD 

9-12 

i 

; lODO 1 1379 

U71 

U’76 

22*16 

W‘17 

14'tt 

WOl 

7116 

1M'S2 



' Ctlculatwl on the siunbcr nmtlalsg lich tl the cloee ef »eh week, 

























































EUROPEAN TROOPS, 18G9. 

XVIIT. 


dBlK likowiiw a* SrCKUmS a»i MORTALITT amonj (»» CBILMlBa of Iks EUROPE AS REOJBESTfl ssmai, f« tie SE\- 
OAL PRESIDENCY during tie leaf 1869, aarf the preeaUuee uf tie primpeU Oueaiet w faci JioM nf the Ymr, 


I 8 



CAUSES OF ADMIS. 
ttlONS. 


!7holero 
HmftUpoz 
Ui^lea 
Swiping Cough 

lDt«rmltteiit ... 
FoTor, KemUteut and 
CoBtiuued 

fleat Apoptoxj ... 


ifflpatlm 
}pi«ea DiiMtn 
Bnplrttorjr DiMuaa ... 
E;e UiMKiM ... 

t!id DehUHy ... 
rub«rouIu DiMases ... 
tfeningilhi and Hydro* 
^phaina 

!k>DvnlNloa ... 

Ooiititiou M. 

and Ulcor ... 



Xta aj •? fe 

II 4l 

!•« 



7'0» 

2B‘72 

1 

1F31 

4*02 

817 

7-20 


1 



1 



T"*"* K.in,Uie.A 

Admltt«\ percent. 

a»rt»«.u. .If Ad- 

year. nuwiimji, 



m S-27 i 11-4R 


7-32 ! 17*32 Uiu «*H2 








































































EUROPEAN TEOOPS, 1869. 

XIX. 


TA liLK skmt,q tiis mSTRlJi VTIOX hif STA TIOXH of the BE A Tm of the WOMEN of EUROPE A N MEUmENTS, 


DiRJim l.MK) OFTRX 
AVUittN HtRUroitt. 



' Jtu'luding GwnUor Fortn'M. 


! 10 j m I 10'3» j 37*70 j B4‘14 


t CaU'Olntcd od Aver&ffe Btr^n^h tor 112 Mitmthi. 

























































EUEOPEAN TROOPS, 18G9. 


JUBXJ? thawing iU DISTRIHVTION hg STATTONS of thn DEATHS of the CTITlVnEN of SUSOPSAy ^EOmsyTS. 


STATIONS. 

M 


J 

,.1 

SiS 

Cholera. 

a 

1 

mC 

Q 

*? 

U 

R 






Ohiiuiiirah l)r|Ai 

... 




Fori wniluii . 

117 




l)um-l>um .M 

82 




tfamtvkporo 

m 




Uerhuuipore (H mouths) 

20 





Sio 




Jlasaniftbaagh ... 

ns 

I 



Oliiupciro 

12(1 




Bfiuiros 

U7 




Obuuar ... ... 

.3 




Fyxalwd (10 months) 

Sl» 

1 



Aav lisreilly (10 mimths) ... 

142 




Lu<‘know 


31 

li 


SoilaiHtrc 

ON 

1 



Fiittviighur 

6i 




Cawn]t<)re 

IIN 

2 

i 


Ailtthabad 

172 

It 




l,62fi 

fill 

s 


Shahjrhanporo ... 

77 




Uareilly . 

m 

1 

M. 


MomiiulMUl 

47 




Koorki«c 

4H 




Uvcnit ... ... 

Si^l 

2 

i 


Delhi . 

AO 




Mutlra M. 

1 

Kt 





7A4 

3 

1 


kgn 

»7 




Mow • 

2U3 

io 



Stffprcc 

14 

2 



JhSDSl ... 

Km 

2 



Nowgnng 

32 




Saugor ... M. 

110 

0 



Jubuulporo 

lot 

1 




CirsM Of l>JtATn8. 


1 

1 

|1 
« a 

c 5 

tQ 

tM 

K 

M 

1 

i 

K 

Dentition. 

... 


... 

1 

3 


”3 



1 

2 




Juliimdur 

K«‘ro»i*|H>rc 

MouJtni) 

jM>rii Inmacl Kliaii 
»*(>alkotc (1(1 mouths) 
Umritsur 
Fort l^ihorp 
Mcvaii MiH'r 
Uawitl ... 

('umiilivU|Hjre 


l)Bi;{oolln|r Ml 
Nyuco Tal (A monthB) 
(7 numthit) 

ChtU'kmiA (K moDtUs) 
Jutugh (7 TitotiUiti) 
itubathoo (10 moiithM) 
thigiilmie (1(1 inunihsi 
KutMuwlio (H iMonthfl) 


DhurmoiilU (7 munthR) ... 
tiuBd-iuaking Dotoohinciits 
{6 nioutbM) 

MomM! »iid Fuziiiy 

Cfttop (0 montbii) 


4 

1 « 

1 > 

In 

1 33 

i III 


KM W KM'^'R 
17SC4U 


IN 2.181 I HNp'18 

I iAt liaiKl I U(U'(J2 


7 3 

H 

22M 

KfiSfi 

12fv31 

1 OriNl 


.~- 

”1 


2iV4I 

avji 



1 


] N'Jiw 

lMfi2 



1 


7 OU.I 

70112 


N 

3H 

iii'oi) 


.HOfi’il 

2 

... 

0 


4fiHll 

ifi'NU 



4 


Mr(M) 

N>. tXI 



4 

... 

■ino’iX) 

4U0'UU 

1 2 

1 

10 

... 

7fi*K) 

7fiN3 


Troopfi oil tho tn»ivh 


11 

! ... 

! ‘1 »'i 



Ik'diral PronUlsupy 


18'tN> i m-21 14£’27 


* The ratio for 7 monttu from April to Oidobur, mid the iKiuivaleat of (Ml deaths during Uicmc uioullia out of a i$tr«ugtb of 730. 






































































EUROPEAN TROOPS, 1869. 

XXL 

TdBLS tktmitig tk mmsmON 5y STATIONS of ike CMQUUA of the JTOMSN of SUBOJPMAN REGIMENTS. 



KviiBM Of Adkissiovi noM CuoLiftA or SiOn Movtk. 


Clil&ranh Boiidt 

Port WUlUm 

IteDuiu 

Iterra^kpun 

JkrIuuDpure(8mrathg) 


Hiianxibtujfli 

Dlsapore 

Cbujiitr ... 

livuanM 

Pytabikl (10 munthvl 

Km> Bareill; (iu monthi) 

l<u(*k>iMW 

HffttMre 

PnttfR^hur 

Ciwn|H»re ... 

AlialiftliiMi .M 


Alial^nhiQpore 

UawTllj 

Moradtttuu! 

Koiirkee 


Airrn 

Morar 

Gwalior Citadel 

Seepree 

JhiiiiHl 

NuwifynK 

Haoffi'r 

JubbuI|)ON 


ATtraflffl KviiBM of Adkissio 

MnnKtb 

tltt . ■ . . 

period of 

obaerra* ' 

(ion. Jaa. Feb. Mar. ApL Ma^. 


n«thi 

IkjMT. KtniiiKtk, 



m 

I'mbnlla ... 

1U7 

Julluiiiliir ... ... 

101 

Feroik'iHiro ... ... 

Ml 

Uuulluu 

lot 

liera Isoiiael Khan .. ... 

iNotie. 

Hetiikole (Id diuuDin) ... 

1U7 

I'liirifNur 

4 

Fort Lahore 

1 

MwttnMt*er 

127 

Rawul Pindee 

178 

CaiotilMllpore 

83 

Atly<;k 

s 

Nowntiera ... ... ... 


Fveliawiir ... 

m 


1,0I!0 

DarjrelinK ... 

1H 

Nyiiif Tal W nioniha) 

85 

LiUiduiir (7 uiontliH) 

ti 

Chuehrota (h mnntha) ... ... 

87 

•lutiiirli i7 iiiorithM).. 

0 

Sulwliioo (10 muufhti) 

H5 

liURHhaie (lOiiioiilhal ... 

M 

KuMotwlie (H mouthN) ... 

2d 

Ktmjrw 

0 

Ubuniiulla (7 inunllm) 

1 

Koud iimkiutf lietai-hmeiitM (8 tiioiilhN) ... 

li 

Murrve IhjA.audPuuUjf CainptOmonihit) 

lid 


837 

Troopa on ihf march 

IB 

I'rcifidcory 

»,(»« 









































































































EUROPEAN TROOPS, 1869. 


SXII. 


TABLB liomtig the DISTRIBUTION 6y STATIONS of Ihe CEOLSRA of the CEILDRBN of EUROPEAN REOIEENTS. 



Koxm Of AsKUiiova iiom CnobiiA iv sAcn IIontk. 


Total iv,„ii 

Atlu.!,.. 

HHHW of the n-wJ^J 

s i 


ChiDHumb Depot 

Flirt WUtiam 
Diim’Uaot 
UarrHckiiore 
lierhampuru (4 months) 


HuATcobatigli 

DiuaiHiru 

Chunar 

Ihinaree 


Bon Uarvllly (10 months) 

Tmekuow 

Heelttpore 

FutUiiirhur 

Cswnpure 

AUahaUd 


Fhahjehftupore 

ilurvlily 

MomditlHui 

IhHirkeo 

Meerut 

Delhi 

Hutliu 


Airm 

Momr 

Dwiilior Citadel 
Sw'preo * 
Jhausi 
Nowirtmg 

Hautfttr 

JtthuuiiHiro 


Unihallii 

.lulluudur 

FeniSff|ioN 

Moultsii 

Den lemuel Khan 

Si'jilkote (10 mouths) 

Umiitsur 

Kiirt Lahore 

Meeiiii Moer 

KawiU iHndoe 

CauipMlpore 

Attoek 

Xowahcn 

Feihawur 


Nyueo TaJ pi 

lAadiinr (7 months) 

Chuekrata (H months) 
jQtogb (7 mouths) 

Kubathoo Qu months) ... 

DugshaliMlo months) ... 

KqmowUo (8 moDUm) * 

Kaugra 

DhunnsaUt (7 months) ... , ... 

Boad*makinf Dctachtnants {6 months)... 
Murtuu Dei)6iaQdFiunlJjrC8mp((l months) 


On the suroh 


Uongal Proiidsney 



m m inih 


































































































EUIIOPEAN TROOPS, 1869. 

5XIII. 


DETAIL of thd ADMISSWXS and DEAVUH of the WOMEN and CITILDEEN of EVUOPEAN REOIUENTS. 


J WOMEX, 

CHILDKEX. 1 


Aviiaox HraxirciTK. 




AmiOK STmtaom, 5,89s. 



Ailtitilk'il during th» ronr 


... 6,3W7. IVrnml.ofSlmijflh 

... 110'22 

Admitted during the year 


.. (.USl. PeriHiiil.iirstrength 

... OP'OO 

Itw . 


JU5. Per I>tMM)of htrciiirlli 

... nvn 

Died 


... N 28 . Perl,ISMufStreiiitth 

... 146 23 

CAI'SKS nV Al>MISai()N8 
AM) DKATIIS. 

Admitted. 

Hicil. 

Admitted 
j«'f i-eiit. 
orSlr('iii;i]i. 

Dili) 
per l.iHtil 
or iStri'iijflb. 

CAUSES OF ADMISSIONS 
AND DKATIIS. 

Admitted. 

Died. 

mH 

■fllW 

EJMWjJ 

(‘holm 


et 

CP 

2’fll 

]6*3S 

(tholera 


IK 

189 

m 

ISBR 

Vuriula 


22 

2 

•81 

•55 

Vnriiilo 


27 

4 

■m 

•70 

Varitvlltt 


t 


... 

,,, 

Vari'Tlla 


fi 

... 

... 

Miirlillll 


H 



... * 

Miirbllll 


203 

IS 

S'65 

817 

ToTIMilliUK 


40 


... 

>•> 

Soarliitina 


4 

] 

... 

Influenza 


2 


... 

... 

PurutitiN 


H 


... 


IHirutitiii 


Jt 


... 

... 

ToTiNtUitiD 


30 

... 

... 


FelfriK, litlermiUtinM 

... 

Ofil 

1 

WW 

•2H 

Inflnenzn 


H 


Ill 


1 „ Ibmiittcua ei Cootinuu 

701 

SI 

SI i\ 

0 41 

hIphthoHa 


0 

4 

... 

} 817 

Oithtlialiiiia 


m 

•M 

sit 

... 

iVnuo he Tnirhoftlifi 


2H 

14 

... 

l'!rvKi|H'lat< 


» 


... 

... 

PertUNHlK 


47 

3 

•83 

*68 

Anthrax 


2 



US 

lVhri», IntcrmittniB 


977 

m 

1512 


DvNenleria 


210 

19 

«•«) 

501 

„ HetiilKcuTivlContlDua.. 

H7‘) 

53 

IP78 

I8'2U 

Diarrhd'tt 


31)2 

0 

pHW 

S'.'iO 



P08 


ifrss 

HhettnialiHmu«i 


08 

... 

I7fi 

... 

ErvHipclan 


1 


... 


srphUiH a<*i'niHlarla 
KtiriooituH 


J4 

1 



IiVNUiiterla 


2fl:i 

48 

m 

703 


1 




DiRtTliwn 


m 

)S2 

W70 

20-72 

Mcahii's 


I 




Kheumuliamua 


14 



VennoH 


1 


... 

... 

HV|diiliij SifiludlUiA 


8 

2 

... 

Ul 

„ DnnnttculaB 


1 




Hydrophobia 


1 

I 

... 


„ Ttt'uiu 


4 


... 


8<‘oHiutui« 


1 

1 

... 


AiiH*nini 

... 

]Nl 


... 


PiU'hiliM 


1 

fi. 

u. 


AiiiM<ttrca 


2 

1 


• 1. 

Aplitha 


ft 

2 

... 


8i>rothla 


3 




Sf'Ableu 

«u 

3 

... 



PhihiHiH hilinnnali>< 


81 

111 

} IH 


WriiJM 


12 

... 



llu'tnoptvHii; 


7 


II TaMtia 


27 

... 

.1. 


lumoiatiii 


It 

11 

■30 

3'33 

Aunmibi et Atrophia 


400 

70 

MB 

1831 

A|M>)>li*xiH 


2 

1 


... 

('niicniin ))rift 


1 

1 



Purul^Nin 


4 




IIu'inorrhoKe frmn Uutim 


2 

2 

... 


Ki>iK>)Niin 


0 


... 

... 

Aiititwrca 


1 

1 

... 


Hvnicna 


IS 




SiTufula 


18 

2 

J 


lH.dlrituu TremeiiM 


4 

1 



PhtliiaiM hilrnonallH 


4 

1 

[ r65 

6-8S 

Manm 


2 




MeHimtarioa 


00 

31 

Mrlaiivholia 


1 




Morlmii (*oxu> 


N 

1 

) 


DemciitiA 


4 




MouittiriliK 


ft 

7 

} -33 

2-91 



» 




IlyiirofH'phiilua 


11 

1) 

hcuraitfia 


29 



... 

ConTulHlo 


115 

Ml 

2-112 

1888 



1 



... 

Kpile)Mia 


H 

2 

... 

omifl 


5 




Trianma 


2 

2 



N«>rbiiH Ciihtta 


29 

7 


1*01 

IlyMterlA 

Ul 

1 


u. 


I*nlpi(aiin 


fl 




IttibeeillitaH 


3 

... 

... 


Kfiataxiti 


2 


... 


Inaolatlo 


, 6 

2 

•o» 

*35 

Van( 


2 




1‘aralviiH 


' 2 


ltriiD<’hiH«< 


PI 

2 



Neuralffia 


1 

••• 



Pleurilirf 


0 

1 

> 4'OS 

l'«7 

OtitlM 


0 

... 



Piit>uniouia 


1) 


TVri.urditii 


1 




Anihma 


) 


Kpiataxiti 


1 

... 



(ithtriilx 


c, 

1 

1 

... 


Hronehilia 


220 

21 

} 6-46t 

4-82 

Knteritis 


2 



Piieunionia 


17 

7 

PeritointU 


3 

1 



Htoroatilia 



I 

Ul 


Hi'nim 


1 



... 

EiiteritW 


27 

12 



Olmtipatio 


14 




iVritonitla 


2 

2 



DyBinttMia 


2711 



... 

llerolA 


2 




Colicu 


4.4 




OMipatio 


H 

... 

u. 


HtfmonhoH 


14 




HyTXsiwia 


11 






1 

1 


... 

(Itilll'A 


10 


HI 


Ha*uiatCMic«is 


8 




Hiemorrhoia 

Ul 

2 




Uesd 


1 

1 

... 


ProlapNUB Adi 

tu 

3 




HpIctiifiM 


11 


‘.W 


H|iliinltU 


6 


*<>f» 
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2. NATIVE ARMY, 1869. 

Tlio rfy^imcntal strengths upon whieli tlio actual death-rate lor the year is calculated arc 
takcu as at 1st April. Tlic total at this date very closely approxiinates to the average for tli6 
year. The total deaths, absent and pn'scjit, amount to 9:JS, and this numher with a strength 
of 445,952 ropr(^sents a loss of 20’11 ])cr 1,000. The d('aths of men jUHiscmt with their regiments 
amounted lo giving a ratio of 17’29 per 1,000 in relation to a strength of 10,080, the average 
present during the year. 




NATIVE TEOOPS, 1860. 


‘ TABLE shoain!; tit STCRmSS and MOnTAIJTTmow/ tkfh'ATirB TROOPS wwny in Ih BEUdAl PRESWEKCy ihrio,ilh 
Pear 1809 , and the pnnalanee of theprinapal BUemea in each Month of lie Pear. 
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mm TROOPS, 1809. 
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NATIVE TlOOrS, 18C9. 
. m. 


TABLE iAobibj the StCSmSS and MOUTAllTT among NATIVE TROOPS trroing tn On EINAPORB, DENARRS, OmS, 
and CAWNPORB DISTHIVTS during Ihr Ytar 1869 , and the frmalenai of Ihe principal IHteam in each hlonlh of the Year. 
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NATIVE TROOPS, 18G9. 


TAniE >ho«h!, th aiCKXEflS md MOnTAtlTY amony ihe K-iVlVE mOOPS tfrmng in the MKEBVT DISTRICT and in 
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NATIYE TROOPS, 18G9. 

V. 


Hhmuif Md SICKXRSS aiut MORTAfJVr mmntf the NATirE mOOPfS ftenitiff hi fh AOllA msmtCT anA h CPXTnAl 
WMA ilHritty the Year IWPJ, and the pmmhnce of the pmci^ml Dinoam in meh Month of the Yi'ity, 
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NATIVE TROOPS, 18G9. 

VI. 


TABLE ihmring ih SICKNESS ani MOBTALITY among Ihe NATIVB TROOPS itnmgi» ht PUNJAB immg tht Pear 18C9, and 
the pretahnre of the priucijial Biieaiee M each Month of the Pear. 
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NATIVE TROOPS, 1869. 

VIII. 


TAULK Khowittn SWKmSfi and MOHTALITY amon^f ihn NATIVE TtiOOTS mmpoaing ikt CUNTRAl ISUIA lUnEGVtAn 
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NATIVE TROOPS, 1860. 

XITI. 
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ABSTRACT of tho KRTURNS ihofUiHg Ikt ADMISSIONS, DEATHS, 
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S ■-•fi 27l«l 

0 

'tSnd Native InfUitrjr, llppor ABHatn 
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r»i 

22 

6 

6 

6 -v;'* 

13 

«17l)i Natiro IntUntr}'. Bhaufnilpnro(l)etBelim«nt 
uf 15ii m«D at llerliam|iori') 
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H4th Native fnfiintry, Luokuuw 

February 1907, Prom llarracklKire... 

718 

712: 

J5* 

11 

1 


2 1 7!' , ‘'’if* 
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* HlmmUi a> m lit A|^. The iiwe 1); Death and Inealldiiii; la calotdated on tMa itresgth, and the Admhwion-rate ou the avenge atnugth preaenl throughout the 
jear aa tboan lu the iKund euluuu. Bee lutroduetoi? note. 
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90 8 6 9 16 9 3 41 93 I 76 | . .. 96 

I ) ' 

10 6 1 ... 6 ... 6 4 M 0 ... -Tl 

9 . 90 9 6 99 133 131 ... 1 

6 . 7 .:. ... 9 98 19 j ... 10 

H . 1 96 ... 1 7 91 611 . 10 

U 9 1 I 41 6 7 12 71 AS ... 93 

30 1 20 . . 6 H 60 68 ... 6 

18 18 1 3 10 3 H 7 m 61 I ... 13 


j .Wmittwl . .9,760 41 3,7(18 I 063 177 


* Dietll while on DetReUment dat; st Dacoo. 

1 Attaelced ^<n the march frnni Hoeltaii. The 4Sth Jlefrimeni 
a( MooliMi 0 meu fri>m pneuaimda. Tlie l&tb Madrse Kaiive Infh 
f{iment ranarhe, lluittlM; di«eiVk> appean lo be oemmanieabie &um 
poeonamia. 


40H I 6 12 1 in 6 40 ' 1 100 44 24 6 ; 160 16 102 707 070 

J_1._ 


t Fife of these doatbe ooemrrod in the Detachment at Derhamporo. 
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1 

10th Motive lufiultr; (Wiog), fihahjdumiMFc ... 

Deoember 1806, IVoin Fyulmd ... 

]■ 7S1 

S“ 


• 

7 

2 

8 

e:(2 ' 

t.Ot. 

i 

loth Niitve Inflmtr; (Wii)|;)« UoradaUd 

Jmiuary IBOB, from Fyaahad ... 

j 

(. 387 

61 
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s 

Bonitil CAralrjf BunlUj ^ 

January 1800, from Peshawnr ... 

407 

88ft 

7« ; 

... 

18 

... 


'41 IiR 

„■ 

4 

27th Native lofttilry, Btrelllj 

March 1808, from Peshawov ... 

70H 

634 
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21 

4 

1 

;:<>6S ' 


fi 

(SAtiporM and Uin^. dlhuekn^ Head, with) 
( the Dejidt at Noorkee ... ...1 


B70 

04S 

Jot; _ 

36 

14 

28 

18 

I.VSM ' 
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a 

Srd Quurkh^ AlnK>rah ../» .m 

April 1866, from Bhootim ... 

701 

065 

h! 

17 

27 

4 

2 
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7 

7 

Hod; Guard, Dcjnh ,m ... ... 


131 

130 


2 

1 

1 

1 

7 i/j 

„>4. 

8 

2ud Goorkbaa, Dujrah ... ... 

January 1609, from'Ravralpindoe... 

748 

603 
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4 

IS 

6 

1 
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» 

14tb Bougal Cvnlty, Heorut 

Decemltfr 1806, from Cawnpore ... 

404 
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0 
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■ 

1 


!:■ t*:- 

lU 

30tb Nidlve Inftmtr;, Meerut ... ... 

Decottiber lB6fl,fr<nn,Alirvre ... 
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716 
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22 
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27th Native lufaotr;, Delhi m 

November 1807, from Bairackporo 

70.1 

013 

i.v 
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November 1668, from Zhim*Dum 

737 

660 
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11 
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2 

40th Native Infantry, AKra m* > 

j February 1608, from Banda and I 

1 Kowgung ... ... J* 

716 

024 
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7 
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* 
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..... 

9 
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Juno 1666, from CmbalU ... 
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21 

4 
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6 
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6 
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8 
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7 
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411 
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» 
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4 
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2 
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48 

16 

2 
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Uarub 1607, from Peshawar 

717 

630 

^ i 

8 

12 

12 

0 


.. 

4 

ISth Native Inlkniry, Feroxepore .w 

Jennary 1660, from Dorurtdah ... 

707 

625 ' 


4 

13 

2 

1 

....... 


& 

Uth Bengal Cavalry, Mooltan mi 

January 1866, from Jhansl ... 

472 

411 
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i 

1 


3 
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e 
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646 


J8 

14 

8 

3 
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7 
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748 

670 

iv. 

6 

23 

15 
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M 
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10 

4ifh Qoorkhai, Bukloh m. .n 

AprU 1606, from Almorah ... 

770 

074 

v 

14 

6 

8 

1 

I» 

*> ■ 

11 

(Kit Bengal Cavalry, Uomu Meer 

December 1606, from Peshawar ... 

462 

»n 


12 

0 

4 

1 



12 

21at Native Inlkntry, Meean Meer ... ... 

August 1W8, from Abyssinia ... 

721 

m 


8 

10 

8 

1 

.... 


13 

SSth Native loftotry, Heoan Meer ... ... 

March 1668, from Baogor ... 

716 

660 


8 

17 

18 

1 


v:-. 

U 

Srd Betsgal Cavalry, Jhelum ... 

December 160H, from Peshawar 

480 

428 

■:.r 

4 

1. 

1 

1 


■I'l ;■ 

IS. 

2Bth Native Infantry, Jhelum 

j March INOO, from Bhalijeban.\ 

( pore and Moradabad .../ 

76S 

671 


11 

11 

. 

6 

1 ' 


J* 

10 

goth Native Infantry, Jhelnnt 

December 1866, from Cawnpore ... 
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23 

4 

2 
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|& 

A 

1 

1 

aS 

6 

B 

1 

1 

< 

1 

> "e ' “ 

17 

lOtliB«tt(ralCBTilr;,IUwtilpiBii(*c... 

March 1668, from Somr ... 

4fi0 

467 


; u 

2 

1 

8 


2 

;"i>s m L* 

18 

24th Hitire loflutlr?. liawalpladoc >.* 

Pebraary 1868, from Pnriiawnr . .• 

707 

616 



6 

17 

12 


.3 

-Jf 

i» 

29rd Kattve litfautry, fiawulplndtto o&d Hutara 

Aa,u.t 1916, fnm Ab]rii«liil« 

786 

601 


. •( 

2 

87 

4 


5 


SO 

29th KaUvtt lufantrT, TuHaffunfftf* ... ... 

February 1H68, from Muean Mucr 

680 

686 



12 

14 

1 


S 

. ) 1 

31 

Sth Itenn) Cavalry, Howshera ... 

Decamher 1868, from Beetaporc ... 

405 

468 



8 

14 

11 


8 

i I :iii 1 f 

n 

8 Ut Katin' Titfimtry, Kowahm ... ... 

Kovember 1868, from ITmlialla ... 

682 

eii 


‘ t:. 

4 

7 

8 


S 

!•!' 'M.r 

3S 
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... 

13 




84 
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28 

a 

20 


6 


16 
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461 

S70 


•..■1 

17 

1 

16 


2 

.‘ ’• 'hi 

86 

3rd Natln» Jfifkntty, Peahawur ... ... 

February 1868, from Mecan Moer 
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672 



6 

so 

37 


4 


27 
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Kovembar 1868. from AUyghur ... 

706 

020 



2 U 

n 

37 


a 


26 

25th Kalivv inihutry, PeaUawiir ... ... 

January 1868. front Dulhi 
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022 



26 

IB 

46 


6 

r.., 

80 

88 th Kativp Infantry, Peahawnr ... 
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708 
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41 
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16 


1 
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682 
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1 
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161 
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1 

... 
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2 
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December 1608, from Kohat 
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i7 1 

84 

28 

8 


4 
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1 
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17 

B 
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4 
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27 

10 

0 
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» 
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March 1800, from Abbottabad ... 
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6 
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10 
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6 
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104 
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4 

3 

7 


1 
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7 
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71 

03 



S 

4 

6 




6 
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U 

11 

25 


3 


H 
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730 
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33 

4' 

26 


4 
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W 
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n» 
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35 

32 

80 


K 
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n 

4 th Punjab lulkatiy, Kubot 
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( maci Khui ... .. f 
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m 

10 

28 


a 

■ 

12 

2 . Plaid Ikvttary, Bunnocit hi 

Bacember 1868, from Kohat 

106 
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2 
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2 


1 » 
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r FehruMY 1860, from Bera la> l 
t uiael Khan ... ... l 
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8 

8 
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2 


14 

8 nd Hikbv, Bunnoo ... ... 
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t Khan .) 
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3 
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8 
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3. PieldBattvry, Bent limao] Khan ... 

January 1880, from Bunnoo 
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\ we Kuan ... ■..} 
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8 
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6 

18 
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It liaiiihi in Aniruot, three at Nowgoug iu Juiic, JuI.t and Auguol, two at Saugur is Anguat, aud four at Jubhulpore iu Apr!}, Auguai and beplemimr. 





























3. JAIL POPULATION. 1869. 




3. JAILS OF THE BENGAL PBESIBENCY, im. 

I. 


TAniB shewing ihe STCKI^E/fS and MOHTAlITr amon/; Ihe JAIL .POrVLATION of Ihe mSUAh VnPSlDE^lCy 
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JAILS OF THE EENGAL PEESIDENCY, 1869. 

ii. 


TSIU.'E ihominff (he SICKXEUS md MORT.iT.JTY Mimiy (he JAIL POPULATION i» LOWER BEMAL and in ASSAM daring 
tie Year ITO, twl the preealence nf ihf principal Viuiuee in each Month of the IVar. 


JIIIN’TIIS. 

d 

Ti. 

a 

g 

S' 

s 

I* 

< 

J 

V 

ct 

>. 

'« 

0 

h 

1 

1 

a 

V 

u 

-5 

.r. ii. 

(X. » 

kS 

12 

£ 

i 

'A 

1 

i 

0 

1 

A 

Tu 

p 

iH 

t/! 

Im 

o 

1 

u 

t 

*9 

O 

0 







IIaVSH Of IlUTBI, 







1 

1 

H 

t 

1 

% 

g 

i 

« 

ts 

M 

Ui 

•a 

a 

|| 

*C fl 

tn 

s 

4* 

Ui 

1 

1 

•i 

i 

d 

? 

0* 

i 

1 

0 

*«3 

1 

i 

% 

a 

g 

'oi 

. 

(6 

1 

Si 

a 

t 

0 

I 

S 

« 

S 

i 

a 

1 

H 

n 

» 

1 

1 

A 

£ 

1 

A 

£ 

j 

1 

< 

a 

<9 

1 

25 

» 

a 

a. 

4 

'C 

g 

« 

1 

1 

u 

1 

r 

.Innniiry 

I5,n()(t 


;t*52 

6.5 


4 


a 

1 


17 

0 



4 


8 

2 


0 


4 

Ki'lwuiiry 

16.1(N 

M2 

»*72 

•10 


6 



3 

1 

11 

1 

_ 


6 


3 

3 


a 


0 

iiinh'li 


(MO 

4iif, 

67 


17 


>> 

2 

1 

12 

N 



3 

1 

6 

1 


4 

... 

1 

April 

l.'i.lKW 

U»0 

VliH 

Hi) 


;ni 


7 

4 


U 

H 


i 

6 

1 

7 

3 


3 


2 

5% 


013 


63 


14 


J 

8 

1 

11 

K 

1 


4 

... 

6 

3 


5 

i 

2 

Jum* 


6M7 

.T71 

63 


J5 


9 

2 


n 

0 



2 


6 

1 


4 

1 

8 

.Inly 


«17 

m 

71 


81 


1 

2 


10 

H 


i 

r> 


0 

8 


6 


0 

AuKiiMt 

1(1,127 

(Cifi 

4*07 

HO 


8 


6 

8 

2 

.*» 

10 


1 

7 

1 

4 



0 

i 

1 

HopU'inlmT ... 

1(1, 

(HM 

»*7:i 

01 


a 

i 

H 

8 

... 

i:t 

N 

1 

1 

6 

1 

0 

0 


1 

«•< 

6 

Ocl«t‘pr 

1(1.201 

(;*w 

HNl 

63 


8 


4 

1 


21 

7 



7 

1 

0 



2 


2 

NovcmlHi 

l(;,1(i|) 

(I.‘i7 

4*OH 

71 


10 


4 

r> 


16 

0 



7 

2 

N 

1 


0 


4 

iK'i’i'iulicr ... 

u,uis 

667 

H'W 

76 


0 


8 

2 

1 

22 

10 

i 

2 

( 


H 

3 


0 


« 







140 

1 

40 

!«l 


100 

H(I 

s 

H 

60 

7 

71 

20 


67 

a 

43 


































Dilil |«r l.Oim uC Oio Avcraini SlraiKUi. 





Flip Mil' vi'iir 
' 


CII 

8*00 

766 

60*14 

y*6‘2 

’IM 

417 

•no 

]H‘i0 

•10 

•30 

ll'77 

■w 

4'<!4 

I'W 


301 

•19 

2118 







Numuku Of Ahmikihonk istto (N Kit'ii IHoktu. 






C.M’SKS (IF 













T.ilnl 

AduiiHHiima 

Admitted 
l«*r ccul, of 
Rtreugth. 

Died per 
cent, Ilf 

Amil»(Si0N8. 

.Imi. 

i'..i.. 

March. 

AiiiU. 


•luiic. 

•Inly. 

Ani, 

Ropt. 

W. 

Nov. 

llfi’. 

Oiiriinr 
the Year. 

Adiiiiie 

Hioiut. 


(’hnlora 

10 

i:i 

W) 

m 

HT) 

.30 

31 

II 

N 

8 

20 

17 

3SO 

2-21 

42’87 

BnialliHiY 

i 



3 

1 

1 



1 

1 


U 

17 

•Jl 

6'99 

Fi'Vi'P, InliTiiiitU'iit 

iva 

■m 

60:1 

017 

6AS 

490 

7C6 

HOI 

735 

m 

iioo 

047 

Mw 

6179 

■49 

„ Jlnnitiriii 4 nil 
















(^liitiiiuiil 

0 

11 

n 

It 

1.5 

13 

JO 

14 

20 

30 

11 

6 

160 

1-112 

19'97 



1 

1 


1 



1 

1 


,, 

1 

0 

141 

loow 

llVHIIltiT)' ... 
lijiirrli'rii ,,, 

11.'. 

100 

inn 

207 

106 

201 

3iHl 

26.1 

174 

](M 

170 

121 

2.IW 

l.tTO 


706 

s.; 

IIM 

267 

22S 

U!) 

lin 

iSII 

213 

16:i 

no 

• H4 

1)3 

],s7.> 

11*07 


lli'iwlill. 

ii 

0 

•1 

1 

6 

4 



1 

... 

• 2 

.H 

<16 

‘23 

»S! 

Hplcpn IllHi’ri'ii' 

!l 

IM 

10 

20 

7 

11 

23 

16 

14 

33 

20 

13 

1113 

1'23 

a-io 

|{fM|>iR(t4irY IlispUhCH .. 

40 

41 

61 

60 

■14 

M 

30 

4H 

4.3 

62 

71 

111 

010 

8*06 

{)*A1 

llituixlH PulinmialiH ... 

1*2 

12 

10 

i;i 

10 

11 

10 

y 

11 

11 

13 

10 

141 

•«) 

50*86 

l1^^VS4V 

J1 

6 

7 

3 

1*' 

1 

H 

7 

1.1 

H 

2 

10 

H7 

•M 

29'9H 

Alnipliy and Anu'miti 

23 

10 

20 

14 

3) 

■27 

17 

20 

2.1 

20 

2.1 

21 

277 

1-77 

aO'AH 

f^iirvY 

12 

26 

2*2 

7 

14 

)r> 

30 

17 

7 

y 

7 

2 

173 

no 


MMii'iitnuliMm 

41 

37 

63 

•K) 

4S 

.40 

AO 

4.S 

52 

81 

30 

40 

rni3 

8.H.H 

E 


Vetirrcal 

23 

24 

27 

32 

30 

3H 

30 

30 

32 

21 

31 

as 

870 

2’37 

1 


E\(' 

U 

11 

12 

In 

M 

y 

16 

12 

17 

15 

10 

7 

140 

‘U5 

1 

■ '00 

Alwfi'M and Uli'cr 

W 

00 

01 

HO 

107 

OH 

102 

H2 

77 

05 

40 


MIS 


I 

WoiuuIh uliii Ai'riiii'iitrt 

6*2 

00 

61 

71 

0(1 

03 

02 

.66 

4H 

45 

43 


(144 

4II 

1 

1 

All ul tier C'liuarit 

m 

2n0 

2lM 

2H 

320 

20.1 

200 

IHH 

171) 

141 

143 

1 

2,650 

lO'Di 




1,340 

I. '.129 

1,740 

10,01 

I,0W! 

1,466 

1,1)34 

1.937 

1,003 

1,744 

1,716 

1>J6 

19,603 




AiiroIttM ))i'r ('em. of Iho Av6rag:e Bircnjftlt in civcb 2ioDth. 


H-r» ' ir5y' ijum, ii-ii | inr 


1207 



1065 




6*01 


107<i 


124*65 































JAILS OF THE BENGAL PEESIDENCY, 10G9. 

m. 


TABIS the SiCKmSS and MOKTAIXTr amoHff iKn JAIL POPl/lATION in the DXNAVORE, BESAUES, OVDE, and 

CAWNEOEE LlSTUJCTS during the Year 1869, and ike prevalence of the principal Liseagee in each Mouth of the IVor. 


MOUTHS. 

d 

1 

!>• 

1 

ir, 

1 

1 

1 

■5 

1 

i. 

ff 

CA 9 

n 

i 

>5 

1 

1 

•s 

1 

A 

1 

i 

I'&aHta or DuATKa. 

1 

1 

i 

1 

1 

£ 

1 

•iT 

1 

n* 

•0 

a 

ll 

!•§ 

“1 

hT 

« 

Eh 

1 

1 

t 

1 

£• 

t 

t 

tt 

i 

■b 

1 

1 

1 

t* 

9 

I 

t 

K 

i 

1 

a 

i 

s 

u 

1 

s 

1 

;i 

i 

1 

£ 

9 

c/; 

1 

1 

■o 

9 

« 

s 

1 

13 

S 

9 

i 

1 

i! 

•3 

o 

% 

January 

)6.74S 

SAi^ 

roi 

40 




3 

2 

1 

16 

3 


1 

9 


4 



s 

3 

n 

February ... 


4iX) 

3-13 

36 


... 

... 

1 

3 

... 

7 

6 

... 

1 

2 

... 


1 


1 

3 

3 

March . 

IM,77.S 

m 

3-IU 

81 


J 

4 

... 

2 

... 

7 

6 


... 

2 

U1 

6 


i 

3 

1 

1 

April 

l().lSi) 

430 

2-36 

30 


4 



8 

... 

7 

4 

i 


.3 


1 





6 

M^ay 

lH.610 

410 

3-14 

46 


2 

... 

i 

2 

16 

6 

2 



0 

... 

4 



4 


1 

Juno 

tOJilA 

All 

3-30 

61 


6 


... 

1 

32 

7 

4 


i 

2 


2 

1 

... 

] 


6 

Juljr 

Z0,667 


3-37 

11N 


n 

i 


... 

... 

13 

6 

1 

2 

3 

1 

,‘t 

1 

... 

3 

4 

S 

Aufraai 

21.240 

frM 


as 


22 


i 

1 

... 

2(1 

17 


1 

4 


3 



6 

1 

8 

Svptefaibcr ... «» 

ai.dtiO 

Ml 

2-00 

HS 


4 


6 

4 


30 

17 

2 

,,, 

H 


• 2 



7 

1 

H 

October 


671 

2-07 

IlH 


0 


6 

H 

1 

66 

16 


2 


,,, 

4 

1 


4 

1 

H 

Ninroiiiber ... 

21.0(6 

637 

3-66 

lOO 


7 


6 

6 

• 

17 

IH 

u. 

... 

10 


0 

1 

... 

6 

... 

3 

Dwember ... 

20,720 

403 

33d 

84 


M. 


2 

1 

1 

Xl 

iO 

... 

1 

0 

2 

4 

1 

... 

7 

1 

3 







120 

5 

2.6 

96 

61 

262 

in 

4 

0 

Cil 


•3) 

0 

1 

42 

“ 

41) 

•• 






Died |>or 1,000 of Ihc Avowee Slrcnijlh. 

Por tho jent 

20,173 

473 

m 


41-60 

0-40 

•26 

3*02 

!«l 

1 

is-ii 

1 

•20 

■46 

2-02 

•16 

lOH 

•30 

1)6 

2()H 

•GO 

2-.13 























CAl’SFS OP 
ADMIBSJONB. 


Cholm 
Btoalipox ... 

Favor, lutortnittont ... 
lioDiittent 0 n d 
CoQtlnuud 
Apoploijr ... 

Djin)ltrj ... 

iMArrhu*!! ... 
llct>atlt!B .. 

SplcQii IMwftim 
Iwpiml4>ry DtHcAfios ... 
Flitniufi FuImonHtiK ... 

Atropfiy and Ausmia ... 
Scurvy 
Rhcmiiatlini 
Vraercal DinoaMcs 
Eve UlcoaMOM 
AoiitiOMA and THcor 
WonndM and Atn'ldonta . 
AU ottier Cauace 


Kumokr ot AnmaaioMa into lloopmi. iv Kacii Month. 


Jan. 

Fein 

March. 

April. 

Muy. 

Jnuc, 

Jnly. 

Auk. 

Sept. 

Opt. 

Nnv. 

IhH*. 

dnniiK 

lUi* Veur. 



8 

17 

9 

12 

m 

61 

30 

IS 

31 

1 

.Ill 

17 

0 

32 

In 

16 

7 

1 

1 

... 


0 

9 

101 

336 

310 

960 

8(K) 

387 

922 

9.13 

;hx) 

510 

(Wl 

4nh 

279 

l/,9i 

13 

S3 

30 

30 

9S 

41 

JO 

13 

29 

22 

13 

11 

tIWi 

1 

1 

1 

1 

71 

127 


.• 


1 

1 

1 

20.» 

0.S 

00 

i;«t 

ion 

On 

03 

362 

370 

231 

262 

211 

20H 

2,}.'i0 

HO 

00 

iiH 

111 

lit 

120 

JO^l 

2211 

194 

00 

132 

l.'iN 


] 


1 

2 

3 

i 

s 

1 

1 

1 

1 


17 

10 

6 

6 

10 

9 

u 

10 

0 

19 

0 

6 

0 

90 

43 

8K 

43 

ail 

30 

20 

30 

20 

20 

.14 

0.1 

70 

iTir, 

8 

0 

0 

JO 

0 

0 

2 

6 

lOj 

n 

16 

11 

»r 

2 


6 

8 

9 

1 

1 

4 

2 

1 

2 

t 

IN 

13 

0 

6 

7 

33 

19 

16 

3S 

24 

22 

0 

21 

IIXI 

1 

1 

1 



•j 


1 


3 

1 

10 

31 

H 

S.1 

29 

16 

21 

27 

19 

24 

31 

32 

20 

2H7 

37 

8H 

20 

93 

41 

31 

•17 

31 

87 

25 

27 

26 

379 

14 

17 

29 

31 

32 

19 

27 

27 

42 

17 

10 

11 

279 

162 

tyo 

166 

m 

lfl:j 

2n9 

306 

192 

12N 

103 

99 

HI 

l.Hsl 


63 

(4 

06 

67 

69 

00 

00 

02 

32 

40 

61 

OON 

87 

Ml 

119 

194 

109 

06 

,91 

99 

00 

01 

7.1 

86 

1,107 

862 

690 

1,136 

1,003 

1,206 


1,682 

1,103 

i;t47 

1,422 

1,290 

1.0H1 

11,on 


Total 

Adiiilrrtioim 


Adniittad per (out. of the Avenuro f^agtb in ooih Month. . 


Admittcfl 
per of 
Ktn«ii|rth. 


1 -tih 

■la 

tS‘77 

vv\ 

liW 

lOIMi 

761 

1W 

••w 

•tN 

u 

IK 

I';i2 

ISH 

i-:i6 

IKU 

8ai 

h-m 


m 


d-is 


T-os 


e*2s 


B -61 ots 


Died THt 
r««l. of 
AdmiH* 
fdonH. 


37'R3 
4 HI 
•hi 

loixt 
ai.w 
D'dN 
13 07 
41 U 
2]‘4» 
aim 
10 01 ) 


1’44 


4-60 


4-71 


6*30 


7-60 


7276 
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TAHIR tlw aKSEHAL STATISTICS of SICEEESS mi MOUTALITYm Iho JAILS af ikt BEEQAL MESIDEECYaod 

Ike Avera/ii' Dailg Sick per cent, of Strength id each Month. 


DitiT Sici ME cm, or Knuon BrnKam tir MX Moxin. 


Dint nt 1,01V) or Arxuax 

HnivotK. 


Fi'b. M«r. \jiril. Muj. June. July. Atijr. 8ept. Oat. Not. Dec. Jf£3 

iB*"! ^ 
P^«N 


A. B. C. 

' All other All 

t^olera. , 


Alj|»on' 

Baravet 

KiitliiiDirhtir 

MooiNhwIabtd 

Hiinrah 

Hi'raiii|H)re 

Burdwuii 

IlHueiMiruh 

I’liruieu 

RiuuHiiFatiirc 

S«A<)rec 

K^lnmlial and t^kmir. 
B'fNrbitr aud Huh' 
IHvliimiH 
MuMr 
Binaffenorv 
imahauTv 
Jtuutrpure 
Ihijj^rah 
M.rnifuaiuffli 
Pnbna 
Furr(y,‘il|wnv 
IWkertfno^ 

Niiocolly 

riiiit.'itroni; 

Tippehih 

Buci'it 

Hylhet 

Hnillitiiif 

rjnhar 

Gon-ftiimrah 

Heolwaii^or 

DehnKisrhiir 

Midna(N)rQ 

Halatuirc 

CiitiHuk 

Poore*' 

Hitmhui|K>ro 

Kaucliri' 

Ilnrarei«l>au]rli. Coatnil 
„ Ihalricl 
MnOifiiyr 

Piiniwih 


ffifl 6*00 
219 4m 
2-37 

vn m 

H'17 tt1») 
2D4 213 
M 319 

2^12 2li« 
ItW Hi 
2-50 vm 

6‘»3 i-i/n 
227 1*32 


I e*.1» S'f!2 

i 6'dIJ 3*50 

> 4'«) 3 2M 

i 2'fl4 2MIH 

I m 4'U7 

L 3ia SI4 

! 423 m 

1 433 3-65 

) n5 

i 3 41 4'3i 

) ii*5i 711 

r I’oo m 

) *70 *79 

1 13'8:t H'.i4 

i 4-A9 7'Am 

\ 177 i'm 

1 H‘29 1)44) 

1 fi-4)1 3 90 

5 «:J3 i‘W 

1 ItKt A'Ni 

f 312 30;) 

) m 4 Hi 

4 24)2 214 

I 9-Mi 0-lS 

) 115 •.-»« 

I 470 i:v\ 

I 3 ni 2 UQ 

... ,tBl 

I 7 HI H 20 

I rt-iH) 7 22 I 

I 310 3.12 i 

I H»*l B .W , 

i 7-02 .13 2S i 

\ S4i • H-'iH I 

i 2-3.> i'iVi I 

1 y2ri 2 91 

i 2 Hi) 4 ||)1 

♦ 2 4)'< 2 42 

4 2-29 2-34 

I 79.5 Ht,\' 

\ 0'4.S K-pi ' 

1 7 i)7 I O’Oti 

2 I A‘2‘4 I 4 ID 
1: .5 63! t an 
7 1 1 74 ' I-n 

:> I .120 . 312 
9 i 1 119 1 SO 

^ I »i.) 


<V30 0‘H» 6'S4 6’3.1 6% 

4*9) 419 614 3*00 378 

362 3.15 .174 877 6 74 

21)8 8(9{ 3‘Ni 219 2*57 

6114 4-9H 4112 947 9 DA 

31H 31)3 HO 147 HD 

2D7 393 .3*90 6*0> 6‘6'i 

4*66 872 3*37 m oiil 

1‘6H 117 1*07 V46 V46 

3'6S 458 4*03 3'&0 81)6 

i 8-8 i 8113 4‘H3 .8*47 469 

I 1*79 1D5 ’HH a‘5i *9H 


72 174 

m 51.5 

7 7.1 674 
8-«! .10.1 
619 6 74 

8 4)6 6-2.1 

4'50 4*55 
H11 3o:i 
2‘27 2-99 

519 5*91 

H3 3-14 
m\ 2 HI 
1-«) *37 

373 4«) 

.l-.'W :i-2i 

172 7'02 

«'.io ;*,'io 
1 mr, 4-721 

1 3'II1I 3-15 ' 

. .5011 4*24) I 

i 9 -.17 141*01) ! 

I 7-78 frW ! 

1 2 82 4-0 i i 

I 2'M 2'«7 ' 

: 2N» 3-Ul ' 

: 2-30 1 37n ; 

2*20 1 4-M ' 
' 11-14) I H13: 
' ll-OH ’ P6I) • 
• iVlH i 5 2« ; 
. 2-Kr 2-3’< 1 
3-31 2*22 ! 
1 1-u I ris 1 

' 3-17 • 2-6.5 j 

: HI 2‘(H) ! 


2*27 *fl9 
tt*fl7 0-33 
60.5 7*14 
.130 2«) 
4*Hi 6*03 

1- :h> 2'AH 
4-.55 i‘5i 

3- 72 3-IW 

2 31 2 29 

4- 3i 60H 
l'2i J79 
.1'27 .1*3.1 

’.5i -O') 

3*42 419 

2- 77 .1*39 
616 Vft3 
410 O-ti 
601 

«7l 6*0i 
6*.‘W 4*36 
2-16 4*9i 
H-67 6*97 

Ti-HI 2*00 

1- 71 1*63 

301 6*H1 

2- Mfl i 2*5.5 
l -W i *74 
fiOO I 702 
4-«.5 ; ir.5t 
319 i 2-lK 
2-62 2-I7 

302 ! 3 |{> 
21i[ l O* 
2‘«4) . 3'»7 
«*J3 I 219 

.. 1 1*«7 


PAM I'flO 
7-00 9*9S 
6-65 4'69 
8*33 1*79 
6-51 6-13 

101 t«5 

4‘fl‘l 8*61 
3-72 3-HS 
V4fl 1-5S 
605 911 

3- 29 1.19 

4- 7i 845 

1-HO 1-1.1 
404 600 

4-01 2-6» 

3-13 6-76 
97J 6‘»*) 
3-|« 3-74 
.51! 30,1 

]'53 1-59 

1-72 615 
773 m 
6-67 406 
174 -HO 
6-67 0-62 

1- 61 72 
1-60 1-66 
6 52 6-66 
4*95 6-94) 

3-65 261 

206 24)3 

T6h -I'.A? 
1*56 V35 
2'*'3 1 l-M) 

2- 66 i 3-2H 

3- 33 3-26 


3-52 j 3-72 : 40.5 ^ 4 31 4-22 1 3-74 , 40t PO? .TTI | 3*«] I 4*01 3-48 


(lyah 

Patna 

Dis'trah 

Arreh 

Oliuiii|iaritn 
Moxiim-r|>orfl 
Ohuprali 
lD)l20P)Kiir 
^Qurfn. iViitml 
Diatriut 
Mlrzflp.ire 
.\/.ltiit(h4ir 
J»unpor<' 
ij*irui'k}Hiru 
Biiatee 

lti»iidii 

Bnniu-h 

H/abad 

Snllnuporc 

Bae llan'iily 

Pi'ftal'irhiir 

Hnnliii 

Kh**ri‘. 

liU'-kuow, t'enlrfll 
.. BiMtrtct 
Si'el.iporc 

ihuta.) 

I’ltiu 

H‘'?iM'cr|>ore 
4 ‘niit 

I'utiihirlmr, Cenlral 
DiMtriet 


2-5H 1;i7 I Hi* 2 20 

I 4-i»t 4 2.5 I 6-22 H.'. 

I 2-‘.'5 3 17 2’.'»4 10.5 

! 1 71) . 3-22 12!) 2-rs 

r72 2'-V4 ■ ):io 321 

3 46 ; 5 16 j 410 ! 2 79 

,101 6-00 ' IDs , 279 

-19 -19 ‘ Is -»4) 

2-7*4 ' .1-4)7 : 2-Hl , 2‘21 

34*1 3-.51 2-91 • 2-15 

20.1 3-M) I 3 7.1 3ii6 


2 20 3-21 
116 116 

1- 6.5 1-62 

2- 7s ' 215 

3 2I .15S 
2-7» ! 3’4D I 
279 ' .1-31 

-»4) : -39 1 
2‘21 ■ 2-141 I 
2-16 . 276 ; 
3.56 111 , 


3-7.1 I .13S 

t>.ut ' liui' 


!f2.1 (II.-. 
IW . dH 
2'2I ■ 3* 
3-sil I .»-Hl 
•TUI I ;f7« 
(Ilia 1.1-41 

4'M I 5-711 

•37 ! 

I » 
3-iVI i 3'«l 
(l-.W I 3-63 
1?3 ' 1-.7I 
a I* 1 2-f,7 


-w 

201 

l‘ii6 

2-52 

I'XI) 1 -'llj 

1 N2 , 2-.HS 

3 - 44 ; 

331 

d -12 

2-di 

7-14 

103 

6-99 

2*67 

MS 

3‘W) 

5'46 

P9H 

8-4)0 

812 

|-|)H 1 -I'lfl 

2-84* 

l-sii 

101 

‘MO 

•Ml 

■71 

■01 

,l-:ot 

2 lid 1 a-«7 

2-35 

1-69 8-09 

1-66 

1-99 

101 

111 

1 r>8 

1 (il 1 l-xi) 
-H.'.' 1 la 

I'SH 

Hk) 

13-8 

l‘-lf) 

1-48 

107 

1-03 

)-*l9 

■ 9 :) 

-dll -7d 

•69 

•Hi 

•7(1 

•7N 

1 15 

181 1 73 

24)1 

1.33 : 2-37 

2-9) 

2-M) 

2'20 

•N« 

2-10 

1-15 I-III) 

r:).5 

8-15 

ITi-l 

1-66 

1.11 

200 

114* 

60 

-'ll , (la 

•89 

■29 

|4I3 

04 

•«6 

*96 

-9.5 

•MT) 

•IKI 1 15 

.340 

2-4I4) 

8*4).» 

1-19 

111 

2*(IU 

3-07 

2 64 

a -dd a n . 

1 - 9.5 

2 - 3.3 1 2-23 

2(17 

8‘KO 

2'87 

H3 

1*77 

i-ar.! i-iw i 

m 

I-as 

1-03 

m 

)M 

l-iO 

I-37 

1-87 

-711 ! -|)S 

8-4)i 

1-32 

-») 

•70 

P06 

*IW 

I’ikl 

815 

2-i)71 i-mi: 

1-9.5 

2-15 1 2-N8 

2‘4t 

•76 


2'78 

2-25 

nvi [ 8-H 

2'2S 

310 j 3 23 

3-05 

I'HO 

2-BK 

... 

57 

■ ! -33 1 


■•0 

•46 


-4;) 

•m 

316 

402 

dill 1 i-ivi 

3 15 

7-17 0-32 

5-97 

0'22 

714 

8-86 

219 

1-51 III, 

.166 

399 .T06 

6*17 

BU 

6'73 

roi 

•72 

1-21 i d an 

2-a:i 

I'XI 

d-17 

1-67 

1*30 

1*47 

215 

24i 

2'7u; 3-2d 

.1-W 

315 j a*77 

304 

2'Na 

8'15 


■f«2 «t 

I C'Vi I-VI 

I d-*) 2-7n 

I 2-27 rn.) I 

I 2-!l 1-27 

2'.‘.l rui 

I d-2ii 2-ai 

I -HI -a) 

2-2I) l-wi 
' ■(■(« 

j d-.w d-ai 
rax 2-25 
d-.ni smi I 

d-lHi d-(» 

ami 3IS 
1I4 m 
I (17 VIM 
.•1-35 2-.-.2 
'M -(III 
2-2.7 1-(W 
\W 1-74 

1- «(S 1-22 
2'ai; 2-dH 

2- 41 2-71 

i dd I van 


a -id 2-!W 
-so -41 
MU M« 
!l-57 Ml 

1- as a-m 

2- M 2-.'dl 














Uaiit Sici ?»ii cm. uf Atxiaoi OtitiiatB iit iaor Mona. 


wwnnorc 

Fattiin|Hini 

iltndc 

Nixiiile 

Allahiliid, Cvntnl 
„ IHatrii'l 


Buoniwc 

a m 
in 

Obinila 

Niffponi 

Chiiiilwim 

Wutilah 

Mlnmiilm 

Muctlla 

■Inlibulpon 

t)amuh 

SgiiKcr 

VnnlniniiiHi 

l.ullutiwn I 

Jlianvl 

Si'oiiei) 

Rultiwl 

Schofn 

ll[«ihttu|!iibtd 

Ninitr 

AJmore 

Uetttr 


Hiitlni 
Aire, Ocniral 
„ Dlatrict 
EUotIi , 
Hjmpom 
Alljitbnr 
IMnuibiliubur 
HlutUchuiipun 
llureuly 
lliidsuii 
Hi’liariiii|i«n) 
Uynure 
Ibiyreh 
Almcrah 
Moznlll'nniiniiir 
Huredabail 
Mtarat, Cwitral 
„ Dlatrid 


Delhi 

Kliotucb 

Himar 

Hina 

Kuniaul 

(.'utiulla 

„ .lba(t|fer<'»nir 

iKMdIauili 
Jnllwiituc 
Ferenpore 
IbutiUur 
Uhon.Ccntnl 
„ Fctiutlo Jail ... 
MmIIcoIc 
D buncaalla 
Uontdiefiore 

(ioojnuiwalla 

(lixdrat 

Hhaepen! 

Jbcluni 

Mnntunmory 

Mogltan 

.IbiinK 

Dm liliaarc Kbin .. 

Dm Unuel Khai) ... 

Kiibat 

ilunniiii 

Ilawalplnilw* 

I’whawur 


Kfl). 

Mar. 

Apl 

Mar.! June. 

1 

t 

July. 

Ailg. 

Hcpl. 

301 ) 

1’*1 

200 

1 

ami. 2-27 

2 'C 3 

3'73 

401 

2-71 

421 

3 'VI 

tl-HO SMI 

337 

3-13 

3 - 1.1 

3-72 

:m 

3 Ml 

. 1'30 , 4 - 3.5 

3'94 

4 ' 20 . 

7 -S 7 

lO Nl 

H '.13 

7-211 

"•HI ion 

H -53 

|o III 

17 -K 3 

mo 

1-73 

177 

1-52 ' 1 -Hl 

1 -Hl 

1-03 

1117 

1-34 

lOH 

m? 

I'SII 1 IHH 

l-Hl 

291 

107 

2-12 

2 - 1(1 

2-25 

2-14 ' 2 - 31 ) 

2‘.17 

33 H 

2-131 

2-55 

2-.17 

2 'l !0 

1 

• 11 ( 2 ! :i «s 

3 -N 6 

5-91 

6 -Hl 

270 

410 

5-'3 

3 - 4 S ' 5-70 

1 -Nl 

H *12 

251 ) 

4-;0 

4-71 


. 5-01 5'79 

3-70 

5 H| 

OlH 

1 1 2 H 4 

21(1 

fi 07 2 'Mi 

1 -N.S 

1-03 

nu*» 

I'lOl 

•173 

tW 

.5111 , 51 »l 

0-42 

Oil 

M'OII 

1*22 

1-23 

247 

2-53 1 1-35 

1 - 1 " 

320 


A'HH 

0110 

»-N.i 

617 550 

370 

709 

H 57 

4-02 

3-39 

1 M 2 

5 '.i,l 3*1 

ri-iii 

13 -.W 

fiTci 

1 013 

711 

(l‘H 2 

7-27 ■ 11-91 

rail 

OHO 

71 l’'» I 

1 7 - 2.1 

7 ‘I 0 

7-32 

720 , 

6 -; 5 i 

■vyi 

HI') 9 : 

1 4 'NI 

.V 20 

3 'ni( 

70 '( 022 

0-22 

(('•Ml 

Hill 

; 210 ) 

2 - 1.1 

3-12 

•70 ' Mt'l 

I -12 

till 


! 110 

t ik) 

2 Hl 

331 m:i 

i-ao 

321 

K 1 Ki 

’ 

317 

2 -H 1 

324 ! 110 

2 (W 

3 HO 

ftlS 

' aTa 

273 

2 -W 

310 ' 4-13 

:i'(N 

3-17 

.T 02 

' 1 21 ! 


3-11 

I'SK 2 ‘fp<l 

I'Ml 



; 27 H 

2-51 

301 

2 'h:| -piU 

HIH) 

iii-i? 

1207 

1 

2 )|!) 

2-31 

201 21 W 


2111 

•I fl.) 

iriN) 

0 - 2.1 

l-OI 

2-17 2 -:l 0 

6-11 


701 

1 yiVw 

3-37 

;jiiK 

Hm ts: 

1-77 

07 / 

11(02 

' (^ 7 :^ 

N(I 3 

I.VD) 

lA-Hj Htl 

(Ci^ 

H'’ 0 ( 

1041 

4-13 

4 -lN 

4 - 3 S 

4 - 73 : 1-10 

l'H 2 

5'50 

Il'KO 1 

203 

D?? 

1-91 

1 

1-26 i 2 -W 


3 'I 5 

2-10 

1-12 

1-27 

a-.-iii 

2 - 5 N ; 3-50 

4 :ii 

IIS 

V »1 

•07 

■ 4 '. 

nw 

l' 53 ! 20 ’ 

He 

1 -Nl 

mi 


•m 

■41 

■12 i l' 2 H 

1-31 

172 

I'DN 

■'30 

'00 

i:tn 

1-17 1 -la 

7 h 

l’!iO 

imi 

2-41 

2 - 5 « 

2-33 

104 11 ») 

VM 

mi 

1’30 

• 1)9 

1-41 

-m 

■00 l 1-20 

1-91 

l-Hl 

2 - 1(1 ! 

.S'Ol 

3-110 

2-72 

6-19 i 3-72 


2 'k:i 

* 


411 

but H2H 
Ki'IM lirld 
Die ra 


000 

; 002 

2-»!» 

2-75 

7/»(( 

5'2h 

5<>2 

1 o-aN 

3-2.1 

' 4-13 

1-30 

1 r;io 

12 W 

ii'.ti 


1 6-31.' 

OKU ! 

1 S'Xi . 

12-21 

ll-ll 1 

13-31 

ll-HI j 

707 

7-90 ! 


Z a 


0 M 

uil 


fsj 

!a 

“ V S 

•sr« 

ilS 

T 

‘«1W ^ 


fi 9v2 

< 

3-91 

9.) i7 

;mik 

1W(‘52 1 

A'uO 

1IIII.-0 i 

1293 

2211.11 

I'HO 

(VCVI 

1-.14 

6II-.1.1 

331 

737,1 

0-70 

2071)1 

4.55 


•I’Wi 


m 

lOlhti 

CIMI 

173-01 

3.15 


11-07 


4-29 

202'M( 

7-40 

|H2"3 

K-OJ 

S9I-7I 

702 

170.1.1 

2-11 

7II-S7 

3-117 

177-11 

311 

lUiClNl 1 

ii-nr. 

i33-;«i 

1-.17 

l'>-47 

6'I0 

202 r»u 

K'Ht 

m 

510 

319-21 

(io:i 

lum 


3kr.ll 


Dikd ni I,dial III 
Hraiaciii. 


I'lK) van I im 
■K5 w I im 

210 l aa I i viH 
1 w I'tti: 1 iw 

A1W 421 al 
l’»7 

« lai '31 
i'3' Ml lai 
•10 •(« 'lai 

i'»i r23 i'.ii 


2 ’l» 214 
1-;b 'bi 
I'lHI 3 'll(i 
l'f.2 1-61 

r»2 

4-03 6 ' 7 . 1 ; 
110 2 pl I 
i m i'7i| 
•Nil i'i5; 


l-NII I’MI I 


2 <17 ri« 
•NK ra<) 
201 , 3'L'I 
liai 'yiiH 
1711; 113 
Bli 7 I A'tW 
I'll I I..W 
I',VI 


i'wi 1 run' IN7 

1131 na I '.VI 

joM Ml' 7';:i 

1-571 'SI I ri0 

21111 rail I ... 
1-37 lou 417 

i-Ni 2 . 5 ..! ms 

V77 Ml : •Wl 
I'HII 3'04 3-72 
1’77 2SI 2711 


2 flN 2 ’n 
2 NII 211 
■ 7 ll 1'20 
)'»l III 
3 IB 270 

VIW mi 

31 N I’W 
2151 222 
132 111 " 

■112 '47 

7 ' 1 «I ills 
154 117 
21N ... 

4 '!fl 12 II 

mr. r74 
■70 mi 

3 W 253 
321 213 


mi ms 22S 21.5 


•34 -73 

l' 3 i) 215 

3 'Hl 2 -ilO 

• 3 N •41 

•HN '111 

S'll .341 

•53 1 ' 2 I) 

•III 'IHI 

1 ' 2 II '115 

I'Hl 1'51 

5 'Nl 4 i» 

3011 21)7 

•n 5 

1'23 ‘2117 

I't* 113 

•31 '10 

. I 'SI 
•57 -SN 

•07 -SI 

M 6 ]-30 

••12 -M 

2 lil 2 Hl 

1-73 rN 2 

2 n 7 j 0 - 41 ) 

■HI 6-411 

lO'IW 23-07 1 

4'.13 l-OI) 


•40 2 B 3 I 
I' 2 I 1 21 I 
251 20 |i 

•79 '02 ■ 


21.3 I 2ai 3-27 

l ilt '40 I l-NII 
2 H .1 ll'OS I 3 'ltl 


2i.O IIWI 
MO 2 N 0 


I-.'-jO 

•MH 

Ill 

1-71 

201 ) 

I'M 1 

rioi 

20.1 

■75 

I'id) I 

no 

I-.ll 

■ 7 H 

•HO 1 

rail 

232 

■K 3 

•; 1 S 1 

•73 

111.1 

301 

3 ' 2.1 ' 

3111 

1-71 

952 

7 ;b 

loM 

I:i-.V 1 

3-13 

2-10 , 

m 3 

I'lHI 

3-20 

5 '.ll 1 

172 

till 

1-112 

1 ' 7 . 11 

l-O 

313 

1-31 

rial 

•111 

11 I 7 

-01 

I'.ia i 

mi 

m 2 

' 9.1 

■H 2 1 

■77 

r-a 

■HI 

•011 

■02 

nil 

■34 

•VI 

■"» 

•10 


331 

Ml) 

Ml, 

DSH 

l '35 ! 

1-71 

102 

•Wtt 

401 i 

4 'H 7 

3-12 

1-71 

I'HN ■ 

312 

31 W 

I'Ol 

■H ■ 

l-.ll 

jVHH 

1'72 

f 70 ■ 

7-25 

m-22 

H -70 

3 '(IU : 

3-25 

1 ' 2 H • 

311 

U NO ! 

3112 



I .‘ 1 IH I ll'HS IMfl 1 

■13 1 'W 1-711 

1 - 7111 41 ? 3-33 

3 -Vl ' H 52 h -74 

7-211 I 457 1-71 

2 - 711 ' 3 N 5 5-71 

1'211 3 *1 2-03 

3 - 21 I 7 - 2 .S ll-lll 
I '.37 M«l 210 

2 II 2 I 3-73 i .• 1-711 
•J-lii I 0 72 1 7-33 

3 52 ! 11 -III 1 11-73 
IH'llll' 1301 ) I Il'Sa 
2-12 ! 3 i«)! 2 - 5 H 

II . 17 ' 2-22 1 1-117 
2 -.«). 1 ' 2 N I 3-27 

III . 1 21)7 : 2 01 

12 S m 2 Mh 
I -02 1 ' 5 .' : 2 ' 0 I 
,T 72 1 “J 2 3 - 31 ) 
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JAILS OF THE BENGAL PEESIDENCY, 18G9. 
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JAILS OF THE BENGAL PIESIDENCY, 18C9. 
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JAILS OF THE EENGAL PRESIDENCY, 1869. 

XII. 

DETAU, of the JEmSfllONS ami OEATIISI of the JAIL POPULATION of each PtiOllNCB. 
(A Smuimro of the Aoniml IMiina of Ike JaiU of Ih Ikreaieae^.) 
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NOTE. 

Thi^leport has been delayed owing to the want of the data required 
for the preparation of the Annual Statistical Tables for 1870. 

The Returns of European Troops were nearly all received early in this 
year, but those of Native Troops and Ihisoners were generally late, and some 
of them did not arrive till towards the end of August. 
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8KCT10N I. 

kur()]M<:an troops. 

JkroiiE prowodinj,' U) consider the sanilavy history of tlie. l':iiro|)(>iiii army in 
* tlu! Reiif^al IVesideney diiriiii' 1^?70, sojiie iiu|K)rtimt. 

Important additions and aluraiioas (.li-ui'TS VVllicli liaVC IkHMI illtroduced illlo the nnilUal 
ba« iietnmadr m the tatofor 1870 . Statements of sickuess aiitl mortality mnsi 

he (ixplained. With the year l^tih ended tla^ lirst decennial period in whieli we 
have fall parlienla.r.s rej^ardiu^ liritish soldiers in this ])art ot India, and the very 
vahiahle statistics which DiC Brydeii lias collected and talmhded for theses ten 
vtiars arc now hein}»'arrani'ed, so that the im])ortant data which they contain 
mav he irlassitied and ])resent(xl in the form in which they will jirovc most iis»>- 
ful and convenient for reference. Of these ;;em‘nil tahh's further mention will 
i)e. mad<‘ in a suhstapient portion of this report. .1 have, alliided^lo them now 
inerely to point out. in what rcs|)ect the annual statements jor IS70 differ trom 
thosc'which have hi'cn f;iveu for precedim-; y(‘ai‘s. Prom the lirst Dr. Jlryden 
has recoi'iiized the {'reat impoWance of dividing' the army into certain a;rou|is of 
stations oeimpviui' areas which are. siihjeet to similar f^i-o-raphic and climatic 
conditions, ami wiiich, so far as our knowled^o! yet ^^.es, appear to he, governed 
hv like epiihmiic inlUumces. On this latter point, ditlerence of opinion may, no 
doubt, exist, and it may he (piestiom'd whether wo are yet. in a position 
to map out th(! natural jirovim-es of disease with any aeeuraey; hut the 
mere attempt to study the fads on such a basis is calculated to attain piod 
results, while at the saimi time the, imiiortaucc of coiisiderlnij: the di'tails, not, 
onlv as a whole, hut as thev allect dillerimt jiortions of the, continent, will he 
<o>n'emlly admitted. The skitistics of Ww Bengal I'lrsidciiey taken merely vi, 
Lwy" Avould convey hut a very im])erfect and indelinite idea of tlnMlisIrihution 
or prevah'ucc of disea.se, nor would they he of much valiuMii considering its 
history or the circumstances which piverii either its increase' or diminution. I o 
iiivestmatc these im])ortaut (pw'stions, it is essential that wo should have not 
only tile statistics for the army in i;cneral, for I'ach station and re;;iment, hut 
als() for those ^mmps of stations takmi toi^ether which occupy well delimsl areas, 
and Avhich therefore alVord matiwial for j'l'ucralization and for the proper study 

of the cau.scs of disease. , i ■ u.. 

2 The provimaal areas whii.'h have hitlua'to hceii ado])ted remain f'l'ncialiv 
, as thev were, hut two important chant'cs have been 

m »wi»..s .. 

diatincigroupB, wlkU'h Uro ulso Ill tlM* llills, llltVO IHM'II TC- 

moved from the jirovinct's in whiidi they lormerly appeared, and have hei'ii 
formed into two additioiud and distinct |j:roups. in the cas(' of the hill stations 
this altc'ration was indispensably necessary. Tliii numlu'r of re-unents ipiar- 
tcred in the hills has considerably iucivasedof lat,i‘ yea,rs, tlu^ climatat inlluences 
to which they are subject arc very dillm-ent tioni tlnisi'which arc lii bi'tiiinnl 
in the plains, and it is vu-ry important not. only to show the r-sults ot hill sta¬ 
tions separately, but also to remove them from those irroups ol ])lain stations, 
the statistics of which were no doubt atlected by heim' mixed up with those ol 
phmes which diller from them so mati'rially. The lU'cessity for si'paratin^' the 

convalescent depots has not been so clear. 'Ihc men belmi^in^ to them have 
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Tbo groups for Kiiropoiui soldiers, Nu< 
bve soldiers and Prisoners liave heen 
made us fur as possible to correspond 
witb each other. 


Ijccii seltHitol fm account of ill health, and the I'osults therefore represent not 
thf! sickness of the depots so imieh as the sickness of those stations in the 
plains from which they have come. If eiwli {rroup ot plain stations had a 
separate hill sanitarium, the whole mifflit best lie considered toffether; but the 
cxinvaleswmt dt^pbts {generally draw their men from more than one group, and 
Clin not thenibro Ix^ correctly Uiken in tionnectiou with the statistiea ot any 
jiartieular area. On the other hand, it is of great irajiortance that tin? annual 
history of these dep/iis and their Ixmidieial fdleets should he carefully consi¬ 
dered and weighed; and it has thendore been di’hTHiiued, as the host arrange¬ 
ment which is possible, that they should he separat(.'d aud lovm a special group 
by themsi'lves. 

y. Aiiotlier important alteration has boon made in assimilating the gnmp- 

ing of troops and prisoners, so that the divisions 
under the diflerent heads of European soldiers. Na¬ 
tive soldiers, and Jails may eorn'spond. The system 
of groiqiirig has always heen apjilied to tluun all, 
hut owing to eireumstanc(‘s Avhieh need not h(M*e he detaih'd, the groups Jbr these 
tUifereut sections have not embraced exactly the same an^as. This did'eet has 
been remeflied so far as can he dom*, and comparison can now he ma<le het wf^cn 
the Eurojx'ati soldiiirs and the Native tr(X)|)s or Erisoiu'ivs occupying any given 
area. Exswt eomjiarison is not ])ossihle, Ix'caiise even Avithin a single jirovince 
the distrihutiou of e4ieh class is very umxpial. In the lirst grou}), for example, 
the Europi'an force, is not repn'.seuted over great part of the ai’ca wliieli it 
embriu’es, and a similar i*(*mark applies, though rarely with tlie same force, to 
other portions of the country. 'VVithiu the area W'hich lies to the south of the 
Nerhuddu river, tliere ari' no troops belonging to this Ihvsideney with W'hicli 
eouqiarison can he made, and this group, unlike any of the others, refers (‘utirely 
to Prisoners. 

t. Other elianges in the tables Avhicli hav(* been made with a view 
The tables ..ow prmmu very perfect »l’ TcudcTing tliciu more Complete, or of showing 
record of the stutisucs of the eiBsaus to tlic rcsiilts witli greater cleavuess, w ill 1x1 alhulcd 
which they refer. Jioiuts wllicll tllCV illustrate 

come under notice. The statmiients Avhich havt^ been added Avith sjieeial 
reference to the distvilmtion, lioth in plact* and time of eliinatie diseases are^ of 
particular interest, and the Avhole s(‘ri(‘s, embracing as it does such full dc'tails 
n'gardiiig thci sitekm'ss and mortality of British soldiers, of th(*ir aaIa'cs and 
children, of Nativ(^ troops and of Prisoners, may justly take its jdaee as oiui of 
the most, complete records of vital statistics Avliieh could well he Iramed. 

5. In the map also Avhieh is jnx'lixcd to the; report certain alterations have 

certuin aXoraiion, have also bee., in. »S^'l‘ul and 

troduced mto the map. so aa to make it coiivcnit'iit for rc'lereiutc. Tlu! ai'txis of the vailoiis 
more usciui for loiorcuce. groujis liavc hctxi luarkod out liy dotted lilUJS. It 

will thus he easy to see what }>ortion of the trountry is (‘inlmvet'd in any parti¬ 
cular grouj), and at. the same time any jdaee relernxl to in the Pihles (lau lx^ 
ciisily found even by one. Avho has little knowledge of the geography of India. 
It may lx; well to state hon; the names under which tht;sc groups will be 
sjKiktm of. 

No. I r(;{)r(;serils Bengal Proper, gr«\at part of whitrh is colored as the en¬ 
demic area of cholera. 

No. J1 embraces the lai’ge trac;t lying on cither side of the v.allcy of the 
(ianges, and is known by the naim; of some of the chief military can¬ 
tonments which it c.()nt.‘uns—Dinapore, Benares, CaAvnuorc and the stations of 
Oudh. 


No. Ill includes gcmwally the Meerut and Ilohilcund Divisions—^an area 
which is hounded to the enst by a line running dost; to the 80“ of longitude, and 
by another line Avhich bends round on the Avest and south vei*y much after the 
com'se of the river J umna. 

No. It' includes Agra and Central India. 
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No. IVA onibraccs that portion of the Central Provinces which lies to 
the south of Nerhudda, but, as has been already stated, is represented only by 
the jail population. 

No. V is the Punjab. 

G. In some res])ects the map is still defective, it is somewhat want ins; in 
Tho map to bo eompieto ahouid em- cl(^arn(^ss; but the cliicf objt^ctiou to it is tluit it 

braco all India, and Bhow the whole re- ,P)eS Uot ineliulc tile Avliolc Continent of Iluliil. 

flulu not only unonr troops and prifiooers, ir ai x a* i* i* xi .a i i 

but also among tbfl gsuora] population of LJlltli tnO SHitlstJcs ()1 T/lU* liot JIS rc- 

the country. frjirds tUc Europoau force, tin* Native' iirmy and the* 

Prisoners, but also as relates to the lyeneral population of the country, liave lieen 
iuvestis;ated sis a whole; and until the fsiets rej^ardini; the nieteorolo^^y have silso 
been collected and exsimined on the ssime ivishi and seientilic hsisis, we eanuot 
enter on tin' study of the distrihutiou of diss'sise with any hope of siu'ec'ss. 
Wlieu such data both as re^:ards mortuary statistics and meteoroloi;i(;al plaaio- 
mona sire avsiilable for sill India, and can lie studied yesir by yesir sis jisirls 
of a whole, u’e shall hsive si body of evidence sind si nnvins of iin estiiifsition siieh 
SIS can be afforded by no other eounti-y in tin* world. The subject is of vsist im- 
portsince both in its scieutilic hesiriugs, and in the practicsd results which msiy he 
auti<*i[)at(!d. 

Some sts'ps have alresidy Im'cu lahen to attsiln this f;n*sit object, but its 
importance cannot be too stronj'ly sind frequently uri;ed, until complete and 
ssitisfsu'tory sirran^ements lisive bes'.n msuh* for its siceoinplisbment. 

7. Lesivini; these more <;en(*ral eonsidersit ious, ri‘i;sirdin^ Avhich I jsropose 

* This seclioa of the report will deal “I*''*’ I'cmsirks hcri'aftcr, 1 sllSill UOW 

mainly with tlie great quesUoas which proceed to the (liseUSsjoll of tJlC V itsil stsitistics of 
aro hero eaumerated. .i. ii „ . . ,i i, i ii • i 

tile I'jiirojican army m the Pt‘n“:su Jb'esideney 
diirin;; tin* yesir JS70, sis sln'vvii in Dr. Jlryden’s 'J’sililes. I proposi* to consider 
the strength and distribution ; tlie simoiini siiul vsiriety of sickness ; the mortal¬ 
ity of the yesir and the chief causes to which it lisis been due; tin* r<*sults 
in tin* different groiqis of stations and bow far these results have been 
due. t.o individual jilsiecs or rt'ginn'iits; the meteorology of tlie y(*ar sind its 
(•oiUK'ction nitli these results; Hit* dislriltiition and eomparative preAsilenei* 
of tin* ehi(*f dis(*sis(*s, sueli as (Mutb'ra, Sniiill-])OX, ,r(*v<‘rs, Apoplexy, Itowel 
<*omplnint.s, Delirium tremi'iis, Jl(*p:itilis and Vi*n(*reiil allections. 1 shall tbeii 
discuss the r(*latioM of age to mortality; the ri'lative sickness and death i“ite 
simong msirried and unmarried men; the effects of tempersite and inteinp(*ratc 
habits; invaliding, the ja'ojsortion of loss whieb it has oeeasioiu'd, and the 
<*lji(*f eausi's to vvliieb it lias be<*n due; and the tntnl loss of the vesir. 1 shall 
then eomiiare the results in diHevt'iit stations and regiments; the statistics 
of hill stations and coiivahisccnt d(*p6ts, and shall next brictiy advert to tlie 
gein*ral facts r<*gar(ling the vital .statistics of tin' linrojican force in the three 
Prcsi(l(*nch*s during the ten years from iHtiO to ]S(3J). 1 shall tln*n consid(*r the 

statistics of women and ('lnldr(*n and of oniccrs, the ri'siills of the moi'tiiarv 
registration iu cantonments, and shall conclnd<* this ])ortion with a stati'inciit 
of the steps which have Ik*cu taken to r<*nd(*r tlu' statistics of the liuropi'an 
army in India more coniphdc than (li(*y have yet been. 'J’Ik* que.stions of the 
progress iu ]tro\idiiig harniek aeeonunodation, of any inodifieations wliieh 
liave hei'ii niadi' in the standard plans, and of other sauitary requirements as 
r(*gar(ls food, vva1.er-sn[)ply, and cousenrancy Aviil then lie disenssed. 

y. The strength of the J'hiropeau army during ]H70 avi'ingi'd 3.3,373—a 

number sonu*wliat under that for IStii), but grea.tci- 
Of the Eiiropcan force in 1870. five- tluin it. was ill 180^. Ill rouud uumlH*rs lliis force 
thahiii,. ivas dis(ril>nt(*d as tolloivs:—In the tir.st group 

2,000 men, in the .second 7,200, in the third 3,700, 
in the fourth 1,200, and in tlm fifth 10,."»00. In the bill stat ions tli<*i*»' u ere 3, t()0, 
and ill the convalescent deiidts about 2,000 more. Jt may thus lie stated 
generally tliat of the total of 33,300, tli(*re w'cre 27,(500 men in the plains and 
5,too, or about one-sixtli, iu the bills. Of the latter some were qinirlered in 
bill stations, either throughout tin; whole or for greater part of the year; some 
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were employed as workiiii? parties, and others agaiu wenj attached to the con¬ 
valescent dep61s during tlie hot season and mins. 

0. Taking tlic army as a whole, tlie sickness was very great and sur- 
passed that of 1 H(}'J, a year which was romarkahle for 

Tested by the properlion ot eeparete jjf, n„li(.{iltl,V character. TllC CXtcnt Of sicknCSS lOaV 
tl.au iuftnj of the past heven years. 1)0 (‘Stimatt'll l)y 0110 ot twO staiulanls, (ft’ nitlUT it 

ought to !)(• estijinUed hy both—by the proportion 
of julniissicms into hospital, whitdi represent tlit>. mnriberof individual (tases 
oJ’ illness, and by the ])roportJon of daily sick in hospital, the, average nunilier 
who are constantly inetiicient. Tried by the first of thest; stantlards, th(“ 
year 1H70 gives a ratio of julmissions eqnalling 1,7111 |ier 1,000 sus compared 
with 1,720 in IHtiO - ratios which are liigluT than those of any year since 180,3. 
In the fiv(t years which ended with 180.‘1, the ratt'had varit'd from 1,838 to 2,228. 
In the seven years which have followed it, lhi‘. i)roportiou has fluctuated 
between a minumun of 1,412 in lS(i7, and a maximum of 1,731 in the y<!ar 
which has just p!iss(!d. In this respect 1870 |)r(‘sents very unfavorable results. 
Taking the s(iparate groups, tlas Funiah with 2,323 admissions jter 1,000 was the 
most unhealthy, then comes the fourth grou]) with 2,122, then the sj'coud gronji 
with 1,304, and next the third group with 1,284. Lower llengal with only 1,170 
shows in this r<!S])ect the most favonihle. (jondition. In tlie hill stations the 
ratio was 1,042 -a result which though eomparativi'ly favonihle is not so favor¬ 
able as might have been expected. In this and in all other such eom])arisons 
the couvaleseent depdts, consisting as tlu'y do only of sickly uii'ii, cannot pi-o- 
jierly lie taken into eonsidi'niliou. 

10. What viere the forms of sickness which ehielly eontrihuted to these 
The ohitf forms of wcknoea are anil- rcsultsf' Arranged ill the Oilier of their relative 
mereled in the order of their prevalome. |,rcvalenee tliev stailfl as follows : 



1 AifinitIcU piT l.lKvi of 

ProiHirtiuii of lidhiiM 
alniiH nnt nl' every 

Fevers 

s:! 15 

■is* IS 

Vtsnerisul disease 

m-7 

Ji 7(1 

Wotiiids nnd AecideiiiN 

Abseess and Hirers... 

S,'> 11 

S.'rff 

1 !•(> 

•I'.ll 

Kespirabtry diseahOK 

77 1 


HlMaiuiatism 

ti!l'7 


DiuitIhim 

fi'.a 

:i-77 

:f2!) 

llejKititis 

57-0 

Dvseiitejy 

:i7ii 

217 

Kve disi'iiseS 

2511 

i-is 

J'liiiiifis pnliirtMmlis 

nil 

■6S 

Spleen disease 

(i'7 

•:«i 

Heiiriuin tremens . . 

iVil 

•22 

Apoplexy 

;to 

•17 

(liolera 

]'5 

•on 

Scurvy 

lu 

•Uli 

Siindl'pox . . 

■(! 

til 

All other causes 


ifll 

Tolnl 


nxftfo 


An examination of the Tables li—VlI will .shew how far these results were 
modifif'd in tlie ilillerent groujis. , 

11. The greatest proportion of iwlmis.sions occurred in the month of 

Owinr chiefly to the prevalence o( 

fever in the Punjab, the number of udmia- 10b lu January and 101 lu lehniary rose to 183 
"aL'Stir ““ !>«*• which was ehielly due to tlie 

marked prtfvalcnee of fever in the I’unjah. A 
reference to Table VI will show that in that month tlie cases of sickness in 


this ])roviuee eipiallefl 301 per 1,000 of strength, and by far the greater iinmher 
of them were fevers. Excluding the group of hill stations, Bengal l'ro}Mir. it 
umy bo rcmarkeil, presents both the smallest minimum of admissions in any 
one mouth and iilso the lowest maximum. 
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32. Taking the army as a whole, (}3-8 out of every 1,000 men wore on 

The ratio of dally sick WM higher than an avonige ill hosjiital daily thi-ouglmut the year, 
in any year ainco istta. Tried hy this standard of health again the itkiiHs 

of 1870 are very unsatisfactory, anil shew’ a great^n* proportion of inellieit'ncy 
than in any ytWr since 1863. The ratio in that year was 6{) (! per 1,000; since 
then it has iluetuatcd from 02'1 in IHOA to r»2‘5 in 1868, For the 10 years 
I860"" 1860 the average has been 671, but this n‘sult has been mainly due! l,(» the 
high ratios of the earlier years. During the tirst half of this decennial jieriotl 
the proportion of daily sick averaged 741 per 1,000; during the st'eond lialf 
it eipialled only r>6-(>. In the first, second, and third groups in 1870, the 
daily proportion of sick, 59, 61 and 58 per 1,000, was eoniparalividy small. 
In 'tin* Ihinjal), on the other hand, th(‘ ratio amounted to 60, and in the fourth 
group it attained a maximum of 77 per 1,000. 

13. The tables do not shew the proportion of the iimnber of daily sick 

j 1 which Avas due h) individual diseases, hut this iiii- 

on account of the chief forme of sickness pol'taili llUOnnatlOll may 1)0 obtailHHl With OppPOXI- 

iipproHmauiiy esfimated. mate, aceuracy hy adding together the luinihi'rs 

reiuiiining in hospital under the chief heads at th(‘ elo.se of each month, as 
shewn in tin* monthly returns, and taking the av«*rage of th(*se twelve totals. 
Such a ealeulation for 1870 gives tln^ following n'sults. The diseases an’ 
aiTanged in the order in wliieh tlnw eontrihuteil to the inellieii'iiey of tin* army, 
the figures repri'senting not ratio.s, hut tlui average' number daily in hospital 
throughout tin* year. 

xheirinff l/n- at'frat/i' unmler of wfo ihiili/ in hospital sufferinff from the rhirf ilisi’iisr 
• ‘ ‘ h 1S7(I. 


Pt’vers ... 

... .'■S7 

Snuill-]x>x 

1 


... WO 

(Imlera 

-0 

1 lisranes of (lie Livei' . 

... 117 

A|M)|)li>xy 

•s 

,, (liest 

... JW 

oilier diseases 


T)iarrh<i-ii. 

1 H'sent ory 

VVdiiiiils iiiid Aecidi’iiU 
Oplitlialiiiia. 

(Id 

... 01 

... do 

2.S 

'I’otal mnidier of men on an 
avera<;e daily in liosjiilal 
tliroijf'liout (.lie year 

^017- 


I t. As regards sickness among Eiirojic'an troops, tlie gemeral eharaeter- 

isti(*s of the. v(‘ar mav be broadly staled to bate 

The great. maM of tlio aiekneae of the , i i i /n i' i x 

year has been due to a rery few diacaaes bi’cii a remarkable ahseuee of (diolci a, aiul a great 

which ere eminently of a preventibie preval(MU'!e of I'N’Vcrs witliiu Certain avcas. These 

*' points, as Avell as the relative amount of sickness 

dui' to the other chief diseasi's, Avill he fully dismissivl hereafter as tlu'y alfeeted 

jiartienlar provinces, individual stations, or regiments. But glaneing now at 

the main facts of the year relating to sickness among Ihirojiean soldiers in this 

Ih’osideney, two eonelnsions of no .small importanee force themselves ujion our 

notice; first, that the great mass of the siekne.ss has been due to a Acry few 

forms of disease; and secondly, that these diseases are beyond all ipiestiou to a 

very great extent prevcmtihle. 

15. Seven hundred and tbirty-ono European soldiers died in this Presi- 

The death rale ha. not been ,0 high ‘buicy during the year, OX* a ratio of 21-00 per 
a. might have b.on eapoctod from the 1 , 000 . Collipai-ed AVllh lomiev VCarS tills ]>ropor()OII 
amount of sickne... is Dot high, iior is it SO great as might have been 

exixeeted from the amount of sickness. During the jn-evions ten years 1860— 

1860, the mortality has varied from 20-11 in 1H6() and again in 18(58 to t.'eO.'] in 

1861. In 18()t) the results weri* little better, for tin' ratio equalled I2-8J) per 
1,000. The average for the ten years has been 20-08. The results of 1870 
may therefore ht' regarded as comjiaratively favorable. The geni'ral ai erage 
for the whole army has been raiseil eonsiderahly hy the nuinher ol deaths in tin' 
Punjab, where they amounted to 2 t- t8 ])er 1,000. In the fourth and sei'ond 
groups also the jn-oportions (22-23 and 22-07) Avore above the average. In the 
third and first groiqis the results wi're liiAoralile, for hero the ratio equalled oiilj 
18 65 in the one and 16-5t in the othei-. 
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](}. AiTiin^od jicwnlin" to tlio oxtont of tbc mortality whi(!h tlioy oooa- 

The chiaf di..n»«in tt.« ord.r in whi.h tlu; cliief (lisojusos sUiiid tliiis; tho Hbitoiiient 

they ooiilribntel 10 the Biortniliy. j|1si) sln‘WS IllO propoftioii of doatllS OUt of OVCiy 

liurulr(*d dijaths tvliitdi woro duo (o eacli:— 


: Fovi'in 
' ]l('|KititiM 
; Oysi-ii(iTy 
' A|>()|)lpxy 

/ I{fM|iirntflry dixpHni'H 
llpiirl (liM'iiKn 
PlitliiNin puliiiitiiulis 
, Cliolcra 

I WcihihIk and Ainddi'iitR 
^ IVlirinni tmiii'tiK ... 

’■ Atrojiliy and Ampiiiin 
Smnll-(i(>x 
SpIciMi disPiiKP 
All ottipr cauMPs 
Died out of liuejiitui 


Total 


IMcd per l.«H> tif 
•Irenath. 


4-2H 
3 71 
2'<t7 
1(12 
]r>:i 
1'60 
1-47 
( 1:1 
•:«> 
•27 
•21 
•Irt 
• 0(1 
2 r. i 
l-r)!! 

21 !ti> 


I Prjporlliin of 
lout of every 101 


1097 

9-41 

739 

0^9H 

0 -Sl 

0-70 

2'«7 

1-37 

1-23 

•90 


•27 

1103 

097 

KHftHt 


17. Some piirtieuliirs of the 51 deatlis ivliieli oeeiiri’ed out of lios- 
_ . ^ . pital will be found iii the first porfiou of Tahhi 

Tbe cauftCA of the deaths out of hospital. V • * r r j i i i i i i i 

AvII. It appears that ol tlu'se 17 ivere drowned, 
11 more deaths iverti caused hy atreideiits, 7 were due to exet'ssive driiik- 
iiii?, one to rupture of the sjihten, one imui was stnurk hy lii^htniiu; and 
It committed suicide. The* total Ioas of l-5:i per 1,000 from such 
causes is imusiially hi^h, hif^her indeed lliaii if. has been in any pi-t'vious 
year. In tliere bsul been a maximum, inelndin^ fht^ period up to tbnt 

yt'iir, of l’t.5. In 18(*.S and ai>:ain in 1S(50 tlu' ratios (l-ffO and 1 -tO) had bism 
hi^h, but. they were (‘xeeptional. Tlu* proportion ha,s i^ein'rally been consider¬ 
ably less, and tlu* av'craifc for the ten years 1800—00 has het'n only ’80 ])er 1,000. 
is. Having glanml at the sickness and mortality throughout tin; army 

Tho ntatintic. of the .mall Europoan 

force in Bengal Proper have been very 1)<* examined. TllC til’st of tllCSi*, SO fill* aS JllurOJlCUll 

favorable, tfoops ai’o eofUH'riied, is rcjireseiited hy a fon.*e 

slightly under 2,000 men oeeujiying the three stations, Fort William, Dum-Dum 
and Ilarrackpore, Derhampore, w]u*re there was a small d«’ta(dimen1. during tlu* 
first, part of the year, having Imh'ii fil)andou(‘d as a station for I'luropean troops 
in the mouth of dnue. The statistics of 1870 in this group have been very 
favorable. With an admission rate of 1,17t> and a siek rate of 50 per 1,000, 
the deaths munherc'd only Jkl or 1(5'51 per 1,000. Compared with the jirevious 
t(‘u years tle'se figure's are sati.sfactory. 'J'he admission rate, Avhieh has hee'u as 
high as 2,177, has never been so low bofore, and tlu' mortality in only one of 
them, 18(57, was so small as it has been iu 1870. As a rule it lias far exceeded 
the valw of tin* j>a.sl year. 

15). Table.s X, XI and XII sIioav the fletails for tlu* difierent stations 

The hetth «f th. troop, in Fort Wil- 'y'‘‘‘"I* t'DlUpose^'d, wllih> Table. XIX 

liam in parUculur htto been vory .aus- ugaiu furuisbes ])avticulars of oacli of the eerps 

wliieh formed the s(*vi*ral garrisons. The remark- 
ahh* health of the Dnropt'an troops in Fort U’illiam was adverted to in Iasi 
refund, ami another yt'jir’s exficrienec gives similarly satisfiictory n'sults. Thc! 
daily sickness, (57, was above the averag((, hut the ratios of mlmissions (1,289) 
and of deaths (12'57) bear favorable comparison with those of many of tlu* 
stations iu the Uppf'r Provinces, whieli have usually enjoyed the rejmtation of 
being more than ordinarily healthy. At luith Duni-Duni and Kariiickporc tlu* 
<(ases of sickness, 1,015) and 1,185 per 1,000, w'eremuch ludowtlu* proportion in 
tho army generally; and tlu* nntuht*r daily iu hospital, 55 and 45) per 1,000, was 
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t.*oiisi(leml)ly undiT tli(^ mtio for Fort William. At ])um-i)uni tl»o dcatli rate 
(IH ) was ixlso favorablo, and at Barrackixoro (22-02j it xvas little iu excess uf 
tlu^ ratio for the Fresideney as a whole. 

20. Ainoiii,' the troops in the sexxond group, avenigiiig 7,]H."> and disli-ihn- 
IB tia Gangetio Provinces and Oudh t^^d 11 difteTCIlt eantonuieiils, th(‘ residts weiV Hot 

thereaaita were not BO favorau*. SO favorahlc. Th(! aditiissioii rate (1 ..‘iri I), the daily 
sick Kite ((>1), and the death Kite (22-l)7) ivereall higher than in Ihnigal Fi-o|um-. 
A glance at the tables of admissions, &e., in each station nill shew gr(>af 
dillerences iu the details. The daily sick rat<> vari*‘d from a niaxiinnni of 
108 at Cawnpore to a miniinuin <tf 32 at lla/are(*haugh; the admission rate 
which was only 877 at llazai*eebangh was 2,370 among a small body of imm 
at Chunar and 1,701 at Cawnpore. Tin* mortality at .Scidapon* was only 7 o2 
p(‘r 1,001); at Dinapoix; it was 31'80. Tin* sccmifl division of Tahlt* XIX shews 
erpially striking dilferenees in tins individual corps. 

21. T'ho third group is re|)resenteil by- 3,700 nien dividt'd into sev(*n 

m.. .stations, and within this area the statistics of the 

The third group prcsenti great vana- > . 

lions, both in BicknesB and mortality at year sll(*W good K'SHlts. IIk* cases ot SlCKlieSS 
different staiion*. etpiallcd 1,281. ])(*r 1,000, the daily sick .'»s, and 

the death rate 18-(».o. In some of the garrisons the ratios were much more 
favorahh*—Hhajehanjnm*. llari'illy, lloorkce and Muttra all shew a niortidity 
undi'r 13 ])er 1,000. At .Met'rut and Delhi on the oth(*r hand the mortality 
(27'8() and 2S)'r)0 per 1,000) was high. Tin* admi.s,sion rate vari(*d grt'ally. 
At IliiK'illy it was only 700; at Itoorkee it cipialled l,(5.o5. As will he se<*n 
her<*afler, these marked diilerences wen* due to the great, pievalence of fevers 
yver a portion of the tract which is (*nihraeed by this group of stjitinns. 

22. The troojis in tin* Agra aiid (.'(mtral India group snUercd much from 

. , , sickness, .and the d(*a.th ral<“ among them was above 

In the Agra and Central India group ,,,, ... ii i .» n.».» 

there wiw much siclcttcss, and the death I***' 1 llO gltlllllsslOllS ])*'!* 

rate was above the averago of that of ()()(), H,,* daily sick 77, aiul tilt! (It'aHlS 22'23. All 
t » army genera y. slatioiis siilferod to a. eoiisidt'rahle th'gree 

from sickness. The lowest ratio of admissions wns l,t01 ]K'r 1,000 in the 
(Jwalior eitad(!l. At.lhansit* tht! nitio e(|ualled 2,0 tO, hut this e.xeessivt! siekm'ss 
was due in great measnrt* to the ('Ifeets of Nusseerahad on the health of the. 
regiment in tin* y'ear previous. At the sann* timt! it is to l>e not(*(l that the 
t*xt.ent of si(*kin>ss in the r(*ginieuts ipiart<*n*d in this part of India, although 
grt'at was not in (*x(!i*ss of tht' av<*r.Tg(! of the ])r(!vious ten y(*ars, ami tin* death 

rate, was favorable wh(*n compart'd w'ith that of m;my of them. In sonn* 

of the stations the mortality was small. At Agra, for example, it was only 
11-11 ])<*r 1,000. 

23. ill the I’unjah also sii*kness w;is generally voi-y ])r<*valent, and tlu! 
In the Upper Punjab Btutions. and es- admissions illto' hospital tllKHlghont tin* proA illCt* 

peemlly at Pesbawur, the Bicluie»a was (*tpiall(*.(l 2,323 ])er 1,000. Th(! si(*kru*SS AVlls A'Cry 
very great. uiieqiuilly <listrihiit(*d. In live of the stations it 

was under a ratio of 2,000 pi*r 1,000, in scAeu of tliem it A’ant*d between two 

and three' thousand, while at l'(*shaAvur. notwithstanding tin* t(*mporarv oeeii- 

pation of the ClicKit Hill by a portion of tin* gfirristm, it amounted to tlie very 
iarg(* ])roporti()u of ‘t.OOI per 1,000. In olh(*r words, at I’t'shawnr every 
man on an average throughont the yttar was four time.s admitted into liosjiital. 
The dis(*asi* wdn<!h caus(*d such unsatisfactory rt*sults, as we sludl |)resently see?, 
was malarious f(*v(‘r of tlu* same ty|M* as h:wl been so pr(*val(*nt among the nn*n 
of th(! garrison iu the year jirevions. The death rate for the province. 2l' ii‘'^, 
varied in the diileri'iit stations from 13‘4.5 at.I nllnndur to 33’23 at IVshawnr, 
and 0) more than 30 in each of the small garrisons of Altoek and Fmritsiir. 

21<. The hill stations, w'hieh have noAV h«*(*u separatt*d and formi'd into 

The results iu tie bill station, present K-SUltS wllicll i'Diltnist favorably 

generally a very favorable contrast to w ith tllOSi* of the ollli*!* groupS alri*ad\" mCIltlOncd. 
those ofibe other groups. HcK! the adiuissions equalled 1,012, and the daily 

si<*k 4.0, The amount of sickness indicated by these figures, sdthongh coni- 
panitively liivorable, is not so favorable as might have been expected. And 
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yet I o>)serv(? tliai the ratio of constantly sick (4() j)cr 1,000) is less than 
that of till' aimy sci-vin,!' in the United Kinjrdom, in which the. ratio for 1808 
was 411, and the aaerai'e ratio of the years 18(50—67 was 49 per 1,000. In the 
sumo niannei" 1042 appt'ars to be a larf'e proportion of cases of illness for a 
hill cliniat(>, even hearing,' in mind that, much of the sickiicss was no doubt 
attrihutahh' to previous residence in the j)lains, hut the ratio on home service 
d(ms not fall far short of this pro|)ortion. In 18(58 it equalled 894, and in the 
years 18(50—(57 it had averaged 963 js^r 1,000. The death rote for hill stations, 
11'17, is v('ry favorable. 

25. T( is interesting to compan* these results more fully w'ith those at gairi- 
i„ of tho bill omiono the reeuite, SOU towiis ill (.he United Kingdom. A complete com- 

especially as regaris sickness, compare 1)ai’is()ll CJlUllot JiS lliailV ol tllO lllll SlUtlOMS 

lavorably with too of home .UUoao. „„ly ,„„.{ion of tlu' yCar, aiul 

the working parties generally weir eiiijiloycHl only during the hot weathi'r and 
mins; hut, the statistics for the. thr<!f^ .stations, Darjeiding. (Miuekrata, and Dug- 
shaic, may h(> placed side by side with tliost* from tlu' different groujis of stations 
in (ireat Hritaiii and Ireland, its shown in the Army Medical lleport for 1H(59. 
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The I’etunis li-om Darjc'cling for 1870 are very unfavorahle, and tlu* 
death rate at Chuekrata is also high. It is to he observed, however, that of the 
total loss of 18'73 at this last station, 41)9, or more than one-fourth ])art, was 
due to accidental causes. Uotli as regards sickness and mortality, Itugshah' 
.shews for 1870 a smalliT ratio than that of any English station, the .statistics 
for which arc given in the alvive table, h’or the ten years 18(50—186$), 
Dr. Bryden givesthe admissions per ],()()() at all the hill stations in this IVesi- 
deucy as averaging 1,0(59, the daily sick tO o, and the deaths 14'7H per 1,000. 

The Itcturusof the Convalescent Depots will lie more conveniently consi¬ 
dered in connection with the question of invaliding. 

26. Having now directed attention hi the main facts regarding the sick- 
Th« nuworeioiy of Bimgii Proper in ncss aiul mortality of tlu! Eimqicim army in the 

Bengal I’rcsidemiy during 1870, both as they affect¬ 
ed the whole force and also the different groups into which it has been divided, 
the metfHirology of the year calls for attentive consideiiilion. Por the data on 
this iraiwrtiint subject I am indehtcsl to the Meteorological ItejKirters of 
Bengal, the Korth-Westem Proviiuics and the Punjab, and also to the Sanitary 
(Commissioner of the Central Provinces. The following extracts are taken 
I'roin Mr. Blaufoixl’s report: — 
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Wind. 


A rt’ccnt (ixummat'nm of the existing rcffistors of wnd direction in Beufipid, the 

and Mortli-AVent I’nwincx's, and the T’unjah, which ndate to 
periods of from three to ten yeiirs,* hIiowh that the normal 
<-imrBeof the monsoon currenteis aafollows:—Beffilining with the month of Oetolier, or the close 
of the rainy si'ason, calms or westerly winds jirtiiominate in the ll])))er Province's, while in the 
lowi'r North-West Provinces and Bengal the winds set in from Avest and north-wc'st, heeoming 
more northerly in the delta and north-east in the Buy of Bengal, esjiet'ially on the Indian 
side. In the Central Provinces the prevailing directions are north and north-east during the* 
winpir months, and in the Pnnjah, north along the course of the Indus, and under the lea of 
the- Suliman range, heeoming more* wesU'rly as the distance from the hills inccreases. Prom 
HVliruary^ onwards the northerly elememts dcM-reasc in amount, calms are less freejuent in the 
llfipi'r Provinces, and westerly and north-wesU'rly nnnds begin to predominate over tlm greater 
pari of Northern India, while in the (Jangc'tie delhi and on the coast of the Bay tin* wind is most, 
frecpu'ut from the south. At AJineri' it is chiefly west and south-west, the din'ction being 
jircibably inlluenc-ed by thc> neighbouring Aravalli range-. 

In the hot wc'ather months, the- dry westerly or ccontiucnital anct the southerly or coast curivnts 
incc'l. in Bengal in the region of barometric dejirc-ssion before lalvertc'cl to that lies to the west¬ 
ward of the delta. 

As l.he season advances the lattc-r ]ieni'trate fiu'lhc'r up the Claugelic valley' as easterly or 
south-easterly winds, while- over Western and Central India, the' wc'sterly current draAVs round 
Ui soutliAvard and savcc'])s over the c'oiintrv, bringing the monsoon rains. At. Calc'iitta the most 
rainy cpmrter for the Avincl is south-south-east. Jn Sc'ptember the monscion slacliens, but 
l■ontinul‘s to bloAv from the same clirec-tion civer the' Avestern half of India, AA’hile in Bengal and 
generally ovcm- the eastern half it vc'crs to soulh-c‘a.st, and a further vec-ring in Oc-tober to east 
and north-east on t he Coromandel CoiLst, coincident with the set ting in of the north-e.ast monsoon 
in the upiH*r jiart of the Bay, brings t.he jiriuc-ipal rainfall of the year to the jircfviously dry 
region of the Carnatie. 

Jn the c'arly months of ]S70 the land Avinds were more' sb-ady' and jiersislenl, Hum usual ui 
Bcmgal, us avus remarked in a note .np|)enclc'cl to the rejiort. for IH(l't) (j). iil). llc-nc'C', doubth'ss, 
the eoiujiarutive dryness of these months, of Avhieh the rainfall and humidity tables ufforci 
cA'idc'iwe. In June' the' south-AA'c'st mouscHUi set in Avith more than aveingcc sb'adiiic'ss, but. with 
less c'asting than usual, and these' |K'euliaritieK persistc'd throughout the- rainv se-ason. e-xe-ept in 
Orissa, Avbere in Se)ite'rnbe'r and Oc'lober the Annel A'ec'retel round to thec'iistwarel iitiel brought, the' 
abundant raiulall Avliiedi ]irese'rve'el tbat, proviiiee from tbc' dearth Avbieli for some time! ap^wareel 
to tlireuten it. Tlu' soutiu'rly monsoon last/csl latter than usual in Lower Bengal, am! it AViis not 
until lu'arly tlie miehlle of Noveanber that the land Avinds fairly sc't in. Jn J te'c'c'iubi-r thc'v ble-w 
viTV steaelily, Avith more than average' wi*sting ill Jjower Bengal iind Orissa, whie-li ujijieairs to 
have' bc'C'D coineideut. Avitli, and jierhajis, therefore, due' to, an e-xe-essivc! Imrometrie pressure in 
tlentral India. 

A chart e-xinstnietted ou the table of average'rainfall give'ii in the re-port for J.HCe'.t shows 

tlu' normal distribution of rainfall in Bc'iigal tee lee seenie'wliat 
as fedloAvs;—On the' Arakan Ceeast ami in I'lastern Bengal the 
aA’e.'rag(! atinnal lii.ll e-xessnls 101) iiielu's. This high (all jereevails tee the eeastward eef a 
liiii' AA-iiiedi, starting freenI tlie'meenth eel' (he Mc'gna, ruus northwanl tee m-ar the jiine-tieen eef the' 
Seeeertna and Barak rivers, whenc'c, turning tee the' Avest, it folleeAvs the' cenlliiie eef (he: (larreew 
Hills at a dislane-e' eef alseiit .'»)) mile's friem their (ieeet. Again tnrniug neertli its further eceurse: 
abeeiit e'oinerides Avith that of the Jaleoeena (Brahmaputra) river tee ni;ar (ieealpurali, and linalh 
turning ug-ain tee the e-astward and lulling a little tee the sejuth, it (oIIoavs appreeximab'lv the' 
main wate-rshed eef the Khasi hills, leaving Assam eentside Hie area eef more than 100 iiieelies. 
The' rainfall of the emti'r Himalaya i xiveels 100 iiie-lu's. The line of ,S0 inches folleiAA's a similar 
eliie'etieiii to the 100-iiieli line: in the soiitlierii part of it,s course', but Kl or .'eO miles tee tlu' 
west of it. It ]ia,sses e.-ast. of I)ae:ea, and (hc'ii turning to Hie Avest and iiiirtli-Avest, it, runs up 
to the foot of the Himalaya, em-losing Dimigi'peire and .ill the Te-rai that lies to the north 
ol tiu' elelta. Aiiot.lii'r portion of the same line in Assam won Id run roinwl (,lie eoiitral part of 
the pr(ivine:e', passing betAveen Goaliiurab and (ieiAvhattv i*i JjOAver Assam, ami eiielosing a stri]! 
Ilf the valley about j 00 miles iii length, in which the: uvi'ragc' rainfall ap|Kui's to lee liolow 
SO incbc's. 'I'lie: line of (10 iiudu's starts from Hie eiixst of Orissa, neertb of (.lie Mahanueldy 
delta. It iiichieles Mieliiapore.: and t.lu' whole' of the (iang'etie: delta, exe-ept the' e-xtreiiu' 
iieirtli-west. ciirucr, and passing betAve‘:n KriKliiiughiir aiiel Berhainpore, ruus northwanl till 
it apjiniae'he'.s wiHiiti 40 miles eif Hie SO-iiieh line '; it then turns be Hie' neerth-weest and runs 
nearly ]eanillel AA'itli this latb'r up be t,lie' lewit of the liills. Over the I Jaxari'cliaiigh plate'an 
and the high lands sfiuth of the Ganges, as avcH as throughout the Central I’rovinees, the- 

* Ttiis vxiiiiiitialinu ill not yot exeinieliitcel. Tlii' ]iri>«»iit Hkeeti-li ih tiiiiieel eeii lUii liillowiiig clula 
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averafye raiuliill rauffi'H l)et.ww-ii 40 and 50 indies jier unnum. Only in l.ln- Oimf^tle valley 
above Alonjiliyr doi^s it full below 40 indies. 

In 1870 the distribution of rainfall diffcnsl Iroiti this normal date of tliiuf^s in the 
following partienlars :—In the Central Provinces (including Sainbalpur) and the hilly eonntrv 
to the west of the (.Jang(4ic delta, the rainfall w;»s higher than usual, while the Orissii. Coasl 
tnuit and the Ganges delta had less than the avenigc, more esiieeially along a line iw.sslng 
through False Point, Midnapore, and Jlurtlwan. 'I’he stations in llehar registered about, t he 
usual quantity (in some eases mueh more), and the fall was also excessive on the outer Hima¬ 
laya and over the adjoining jilains at their foot. In Assam there iippisirs to liave bwm about 
the average quantity at (xovvhatty and Now'gong, considerably less than the average at 
Shillong, and an excess at Tex.pore and Seebsangor, wbih* in J'liisteni Jhnigal and Arakan the 
rains were generally somewhat di'liinent,, exi'cpt at Sylhet and Noukhally; some of these 
local irregularities apjasar to be very anomalous. 

The ciirlier months of the. year wen- drier than usual in lu-urly all jiarts of llengal. In 
•lime the rainfall was in excess of the average in Assam and Sylhet and in the districts north of 
the (Tanges, but considerably less on the .\rakan (,’oast and somewhat, less in Orissa and the 
Hm-dwan Division. Si'ptembcr was an uniisuallv wet month in Assam, Kastern llengal, and 
Arakan, and October in liehar and the northern ilistriets. In Orissa the rains wm-e detieient, in 
every month iqi to Oetitber, in which month and November this ))rovince received rather more 
than usual, Deecudier was everywhere a very dry month. 

27. Of ilu.'! i>u*l.(!orolf>gy '>f Htt* IS'ovIli-Wf'stei'n JToviiices, ]\1r. Elliott, tin* 

The meteorolOBy of the Norlh-Westorn OlHoitlling IlilS laVOfod mC willt tiu* 

Provinces. folloM iog .SUlIHIRirV : - 

The year 1871) was much less abnormal in its meUtoroIogieal features than the two 
cIjuvsk'Ut of tlio wcutbor pn.*r.L*tlin}4‘ yearn, 
liming till yoHi* 1870 iti tUe ‘North- 
VVpsUtii Proviiu*c8. 

• 'riu‘ <' 0 (d season, which coinnieiiet'd in the beg-iuning of Novenilier of tin* previous year, 
lasted until the end of .March, and Innl very nearly the same mean tenqierature as tin* eorres- 
fMinding )K‘ri<Hl of the three preewling years. In the inontlis of Febrnarv and March a 
number of lhun(lerst.orms occurred, some of which were very violent. These eoolwl the atmos- 
pheiv and delayed the arrival of the hot weather. 

The hot, .season, which dated from 1st A[>ril to tin* 12th or Idtli of June (on which days 
was ohsi*rved the rapid increase in the humidity of t.he atmosphere which iU*eoinpanies the 
south-west monsoon and ]iree,edcs hy a few days the eommi'iieement. of the rains), was slightly 
cooler tlian the average of pi'evioiis years. 'I'lie mean temjierature was owing to the eoin- 
jiaratively great, dryness of the atmos])here above the averagi*. Ibit this was more than 
eom]H*iisa.te(l for by the diminished l.em|H‘rature of April and June. 

'I'he rainy si.*asoii eoinmeneod a week earlier than in t.he preceding year. 'Hu* rains were 
abundant and distributed with eonsidei-ablt! unilbrmitv over the wliole period till the end of 
Gebiher. The total rainfall di<l not ditler very greatly in amount IVom that of l''(i}l. In tliat 
year by far tlie greater part tell in the months of July and August, whereta< in 1870 there was 
a eonsiderable amount registerisl in June and ()cl.ober. 

M'he chief lireaks in the rains (Sfcairnsl in t.he middle of the months of August and Sej>- 
ternlier and during t.he first three \M*<*ks of October. 

The two months of November and December form part of the I'ool season of 1S7II-7I. 
During this iM*riod the atmosjibere was pleasantly cool and dry; tin.* mean teniperatuw wa*- 
slightiy below the average. 

It is mueh to he regiettiHl that meteorological observations have not been systematically 

registered for a sullieient munber of years at the various im- 
arom« iv. porta lit stations of the North-Western Provinces tosiipply data 

for determining very aiqiroximalely the mean value of the various moteorologieal elements. 
When this has been done, wo sliall l.heu bn able, by refi'rriiig t.o the general mathematical 
i.'xpressions thus obtained, to give the mean vabn* of tIu* al.mos]iherie jiressure, tin* temperature, 
humidity, rainfall, direction of wiud, &.c., for any pi'riinl oj‘ the year whaUu’ei*. Thew* mean 
values, wliieh represent, the jiennanent eharaelers of the elimab*, will give a lixeil standard for 
each place, with which we may eTtm])an‘ the lluet iiating values for any portion of a given yeiir. 
and thus determine what is normal and what is abnormal in its m<*teorology ; such a eoinjiarisou 
as Ibis ajqiears to be t.lw only om? which can lit* of nuioh valui' for tlie purpose of e.stal)lirth- 
ing the eonijectiou, whatever it. may be, bet ween elimaU* and disease, 

A coraimrisou of the mean values of t.bc meteorological elenieiits for a series of stations in 
a large province would then supply data for delerminiug the relation between the climate 
and the diseases jiceiiliar to dillerent, districts of tlie provinoe; on the other In ud, a comparison 
of the climate and meteorology of a place tiir any given year, and the average cliniab* ol‘ 
that place as determined by the mean values »d‘ the moti*orological elements, would give the 
relations lietwts'u the climate and the sjireiul, prevalence, and duration of abnormal di»>a«OB. 

'i’he mean atmosjiherie pressure was for all stations less in 18711 than iu 1861). This 
dilferenee averaged *02 inch throughout the province, and was greatest iu Oudli and distriot.s 
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the south of it. Thus, at Afjra the defect was -07 inch, at Lucknow *048 inch, at Bareilly 
•04.8 inch, and at Jhausic -OSS inch. The same facst of diminished air pressure or elastic 
force appears from a (iorapirison of tlie means for 1870 with those of the three prcrvious years. 
hVom this comparison the air pressure diminishwl from north-west to south-east. 

The mean temperature for the year 1870 was 1“ less than the average for the three 

previous years. It was also for every month, except May 
Torojiorature. October, below the mean for the corresponding month of 

1860. Tliis decrease of temperature was most marked during the rains, and was j)rodttced 
by the greater humidity of 1870 as cmnparwl with previ<»us years. The mean annual tem¬ 
perature was at Ohukrata SO”, at DejTuJi 70“, at Roorkee 75”, at Allahabad 77", and at Benares 
HO". The temiwrature was at (loruck)M)re and Lucknow 2° below the average of previous years, 
and at all stations with the exception of Meerut I ° less. 

Tlu- mean for the first three months of the year was the same os that of the three precwling 
years. April was somewhat more humid than usual and 2° cwler. May, on the other hand, 
was ifdatively drier, and had a mean tem|simture 2" above the average. Tlie temperatun; 
for July was 1-8", for August 3-7", at and for September 2* Iwlow the average, ^le humidity 
of all the months of the rainy s<?usou was in exwss, the maximum occurring in the month 
of August. We thus se*! how intimate a connection there is lietween the temperature and 
humidity of any district. 

The two months of November and ‘December were also 2° cooler than the mean of 
j)revious years. 

A characteristic feature of the meteorology of the Nortli-West Ih-ovinces for the year 

1871) was tlie slighl. deficiency of moistme (as measured by 
I umuiity. relative humidity) during the first six months of the 

year, and the marke<l excess during the four months <>1“ the rainy season. Tf complete satura¬ 
tion of the atmosjdiere be repre.seiitetl by 100, the mean humidity of the first three months 
was 14, whilst the average for the sann* peri<Kl of the tlirec previous years was 51. During 
the hot months of Ajuil, May, luid June it avtiraged 27 for 1870, as <!ompared with 31 for 
preceding years. 

'i'he humidity of the atmospherti increased very rapidly about the 11th of June, and this 
rise was quickly followed b}’ the (!ommeiu*ement of tlie mins. The average for the whole rainy 
season was 68‘5, or 8’5 greater than the mean for the years 1867—60. The greatest monthly 
mean humidity (74*5) was for August. 

The means for November and Dwember were very slightly IhiIow the average. 

The amount of cloud was for 1870 somewhat greater, especially during the rainy months, 

than for the jireceding years 1867—60. The returns for 
monn o «. mi . unfortunately not sent in with the same regularity 

and accuracy as might, be wished. 

The mny season of 1870 was much less abnormal in its eliaracter than those of 1868 

and 1860. The rains commenced about the middle oi‘ 
J line, a week earlier tliau last year, and were distributed with 
considerable unifonuity over the whole rainy season. 

If the average rainl'all of the year for the eleven first class observing stations in the plain 
of the (lauges inay be taken as a rough approximation to the rainfall for the whole of the 
North-West Provinces— 


Aversf^e for 1870 
„ 1H(J7 

„ 18(i8 

1867 


46-43 

:i7-6(» 

18-!I0 

46-60 


inches, 


The rainfall of 1870 therefore a])proximateB very closely to that, of 1867 in amount. 

In the north-west stations, Roorkee, Meerut, and Bareilly, the rainfall for 1870 was less 
than that of 1867, but gn>ater than that of 1868 and i860. In the southeast stations, 
including the province of Oude, Allahabad, and Benares, the rainfall for 1870 exceeded that 
of !Uiy of the t.hrce previous years 1867—60, and in the district separating the two extreme por¬ 
tions of the province, Agra, Futfohgnrh, Jhansie, &c., it was less than that of 1867 or 1869. 

I’he jirevailing winds in that jiortion of the Gangctic plain which forms the North-West 

Provinces are east and west, except in the north part, where 
they are north-west and south-east. I’hcy are thus parallel 
to the axis ol the Himalayas, which thus exert a very powerful influence in modifying the 
directions ol the two great atmospheric currents of Northern India. The easterliy winds 
blow chiefly during the rainy months, and the west fiir the remaining eight months. 

The chief excejilions to the pmvailiiig easterly direction of the winds during the rainy 
months occur at Benares and Allahalaul, where westerly and south-wesferly winds are 
tsicasionally obsiTved for siweral tlays, thus showing that the direct influence of the south¬ 
west monsoon roaches those places. 

Ajmere is u comjilete exception to the alwve. The south-west is the prevailing wind 
during the greater jiart of fhe year, but more especially during the rainy mouths. Easterly 
winds are the rule during tlie first three mouths of the year. 
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28. Dr. Townsend, the Sanifaiy (^oiuniissioncr of the CcMitral Proviiieos, 

thus reports (tn (lie nie(eorolo<;i<';il jilieiionu.'nti 
Avhich have cunu; uiidei* his observation:— 


Ueteoralosy of the Central Provucoi. 


Ill Jauuury 1.S7I) the buromclric pressuiv was eonsiilt'rably lower liotli at Maorp,',,. 

,, Jiibulimr tliaii in (ho oorrosiiondinjie nmntli oC the nvoviinis 

year. In the rollowinj' months, I'oiiniary to Juno, it was 
liijrhor, the lii^hor )>rossnro boiiiff most marltod at. Jabalpur for the live months, anil in Juno at 
Sooni. 'I’ho prossnro was slifflitly lower at all throo stations in July, and also in Anf;nst at 
Nn^jiilr and Jabaljmr. In Sojitombor thoro was a {joiioral rise in tho pro.s.siiro. In Ootobor it 
was hiffhor in Jabalpur, lower in the other two stations. In Kovimibor it was f,o‘norally Jowor, 
but in Dooeiuber there was u marked rise in the pressure eonijiared with (,hi> previous tear at till 
stations. 


l>}ffi‘ri'nce of mean knipcntture in |iS70 euwfximl intli l .Slil). 


Month.;. 

Jubiiljiur. 



Jan nary 

..., -IT, 

_ 

- t 

Fi'linniiy ... , . 

—!l 


-r, 

Alareli ... 

Uo 

- -J' 

—i 

Ajiril 

■1 ; 

— 


May 


. .> 

-:t 

June ... ... . . 

.. ' — JT, 


-1. 

Jtdy 

-lOli 

_ o 

4 J 

AllgHHt ... 

—a-.', . 

—(►'.‘i '' 

- 

Sejil.elnber 

_ 

r-. ' 




-f 1-5 

4 3 

Moveiiilior 

43 : 

— ; 

1 ii 

Doi'eiuber 

... ■ —t ! 

1 

—t 

—if 


It will lie observi'd that at all three stations, in (.he tirst half of (he year, (he (emjieratures 
of J S70 were very much below those of JSliif; the most marked dillerenee is seen in the 
temiieratures of Jabalpur, where in the month of V'ebrnarv and March it was tf". In 
ordinary si-asons the mean tenijteratures at Jabalpur in the early months are lower than at 
other stiitioii.s even at hiffher elevations, and this is probably due to delieieut drainage of the 
loeality. 

The level of the water in the jail wells in February 1^70 was 1(1 and li feet, from (be 

surfuee, and over a great part of the basin the sub-soil water 
Ten.iKTut,m.J,,fl..emoa by ,Kul..«,il ordinary seasons api>roae.hes (be surface much nearer even 

than this, but from tiie scanty rainfall of ISti'i there was a 
great diminution in the average level of the sub-soil water, and in .March and .Vjiril Lstii) wells 
30 and tO feet deep had run dry. 'I'he great diminution in the h'vel of (he sub-soil wati'r over the 
whole eountvy was jirobably one of (lie chief cause's of the. higher tem|ieralures through the 
greater jiart of the year ; it wa.s not until the sub-soil water had reached its normal le\el towards 
the end of the ruins of IS7tl that the temperatures ei|nalled tho.se of the jirevious year. 

'J’lie following show the ditli'i'enee in the mean humidity in IK((I eom))ured with! Stitt at 

. (he three stations for which the ditferenee in the tenilierature 

liuiuiilltv. 1 I 

•' was above shown :— 


l>l»FhRK/fnc lKiii;i.A1lVC IIVMIMIIVJN l^rt*., 


' 

Montiih. 

, JiiltiiljiAr. 

, 

K •. t.iir. 

' .101111.417 ... 


+ 

_ ^ 

4 lit . 

- 01 

Fi'tinwry •• 


4lt 

—o| 

—(U 

Mail'll 


( 07 

— (lit i 

—(k; 

'■ Apfil 


. ! t OK 

4 on 1 

t-OO 

May 


401 

—O.S ! 

-02 

; June 


+ 0!l 

4 (Hi 1 

+l:i 

il July 


4 01 

40it . 

—Oil 

1 ' Aiigiiat. ... 


. 1 401 

— 10 . 

0 

|| Se]>((')iil>er 


. 1 4l0 

- 12 

-01 

|. October ... 


. I 4 10 

4 (HI ' 

4 01. 

i Noveiiiber 

• at 

. '■ 4(I.S 

1 li> 

4 07 

j| December... 

... 

.! -O il 

- ot; 1 

1 

- 05 


D 
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At Jul)ulpur the Immidity was higher in every month of the year, with the exception of 
December. The greatet tliHerence is olmervalde iji tlic first six months of the yenr and in the 
throe moutiis following tiic rains. At Ndgpur during the first six months there was gnater 
moisture of tlie utinos])here in Jaiiuary, April, and June, slightly less in the otlier three months. 
In Novenil)er again tlnire was a tsmsiderable excess of moisture at Nigjnir. At llaipur the 
instruments are not so freely exjiosetl as in the other stotions. The hygrometer indi¬ 
cates no difference in the moisture in January 1870, compared with that of the Siime month 
in ISO!); in other res jx^cts the diflerencos are much the same os at NAgpur. 

The general directions of the winds that blow over the province at different seasons of 

the year were deserilx*d in my last rejiort. The wind statistic s 
of this |)rovince for 1870 have been tabulated by Mr. Blan- 
ford with those of Bengal in aseriwof chartsapfxmded to his report, and the directions at differ¬ 
ent seasons of the year arc- so clearly shown in them that further remark on the subject is 
scarcely n(.*cess4»ry. In I'Vbruary, March, and April southerly winds were more frecpient than in 
ciirrc-sponding months ol‘ ISOO, but in May iiud the t;arly part of June north and north-wcsterly 
wimls were more pi-rsistenl. The south-wc-st monsoon s<.‘t in in 1870, its in the pn-vious year, 
about the I8th June, and it continuc'd the pivvailiiig wind till the middle! of Sc'ptcmbcr, when 
the north-east monsoon set in. 

The rainfall of 1870 was rather above the average. Tn the latter end of January tlu-re 

was a fall of rain which was abundant for the time of the year, 
di8tribut(.Hl generally over the whole province; it was not mueii 
uImivc the average over the Vindyau division and the Narbtida valley, but if the rctgisters at 
I'hielioli, Shahpur, and Atner are correct, it was tinusually heavy over the westewn portion of llu- 
Snlpuras. At the first of thi‘.sc stations upwaiils of 8 inches wiwc registered in the month and 
at ewh of the other two stations (5 inches. Over (he plains south of the SatpiirAs also the rain¬ 
fall in January wtis generally much above- tlu! average, vc-ry nc-arly fi inches having been 
ic-gistered at Bhanddra. The stations near the western (acs! of the Maikal range did not ex- 
|H-ri(-u(-(- (his fiill, but it was above the average- again in tlu- Bila-spur district, west of that range. 
On (he Iblh February nearly i inehc-s wen-reg-isU-rc-d at Manclla, but with this exet-ption th*- 
rainfall in Fc-bruary Was very liglit. Ju (he- latter t-nd of Marcdi and beginning of April 
fhunderstorms wc-rc- geiu-rally fre(|uent , and at Olihindwdra, on (he 2~nd March, a violent hail- 
-b>rm c-omnii(ted a considerable amount <tf danuigc! to the standing c-om. Tn May the rainfall 
was again b(-low the average. In (he* wee-k from 12th to (he 18th June the moinsoon was 
ushered in wi(h violent thunderstorms tx-eurring ovc-r the whole province, and on tlu; 2))th and 
21 si June the heavic-st rainfall cd‘the season was rc-gisterisl at the majority of the slations, 
].ar(ieuhu-ly of those south of the SAtpunis. From this date (he rainfall, though not very lu-avy, 
was coulinuous almost withoul. in(c-rmission to the end of July, so mueh so (hat in many 
districis the sowing of (ho Kharif (-ro]!S was malerially intcrfeivcl with. Tn Aiigiisl the rain¬ 
fall was generally light, but in Se]>tt-mber (he fall was up to (he average, and in Oei.ober c-on- 
>idt-rably above it. lu Novemlu-r again there was an unusiuilly lu!avy fall of rain, partic-ularly 
over (he districts south of the Sat]>urAs. 

The r«-sult of the analysis of the meteorological n-gisters for the year 1870 shows that 

the first four mouths of the year, com|>arcd wi(.h the eorrespond- 
tiiMicnil I'liariiftor of t m jeai. months of the previous year, were eharaeterizeil by a mueh 

lower ((-mjx-rature, more fretpu-nt and abundant fails of rain, and grea(cr moisture of atinos- 
)>lu-re. 'riirough May aiul the early part of June, though the diHerencc in temperature was 
almost as u\arki-d as in the prectHling mo?iths, the mean humidity, as shown by the hygi-onn-ter, 
was rather h-ss than in (he <-orresponding month of (he previous year, the effi-e( of the greater 
peisistem-eof (lu- nortli and nortli-west winds, and the eonse(pu-iit greater infre(nieney of winds 
iVoui the south and south-west. 'I’he south-west uumsoou set in in the third week of June, 
and tiui monsoon rains were aliundaiit. The north-east monsoon set in rather early, hut th<! 
wi-atiu-r nevertheless eontiniied cloudy. Through October atul Movemher (he (emjM-rat lire was 
liigb fi r those mondis, ami over the southern division of (he province lu-avy falls of rain oeeiirred 
111 Noveniher, which is unusual. In DeeeinlK-r the weather eleariHl, ami the temjierature fell 
below (hat of the eorresjioiiding month of tlu- prt-vious year. 


21). Dc. Neil, Meteorological Ueporter of tlu* T’nnjal), lias favored me 

with tlio following summary of the atmospherical 
phenomena of the; year w ithiu this province:— 


Hetoorology of tbo Punjab, 


During tlu- year 1870 a regular rccorrl of rainfall was registered as in previous years 
at the siidtler stations and suh-eolleetoratcs of oat-h district, and observations, which eomprisi-d 
rc'-ords of harometrie pri-ssure, liygroim-try, (<-inperatnre, direction of wind, prevailing-diseaw-s, 
were kept up at tlic following stations:—LahoR-, Mooltaii, Dora Tsmiu*l Khan, Feshawur. 
Uawul I’iiidee, Alurn-i-, Sealkote, Dalhousie, lioialiana, as well us at Bhawnlpmir and LiMlukli 
in l'or.-ii;n t«-rri(ory. In ino.st of these stations the records extend throughout the whole year. 
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TIu! following arc the rpsults with rogard to a few of these stutums eom]iare<l witli tluvse of 
former years:— 

RuhifaU. 


" 1 

Year. 

•Ininiiiry to May. 

18(17 

5*6 i 2*1 

1 1 

! o<;| 

1 

! S-H. 

18(!8 1 

8*l 4*8 

: 8-4'12 (f 

l.S(i!) 1 

■td: 7*7 

'l7*o'll(» 

1870 1 

0*,1.' ()*Sj 

i 1*7 

55 


.Inno to Sept. 


Oeloliov to Dee. 


Totit,. 


St.ition, i 


1 " 


::! % 


3 ! rt 


* \ 

3 I 


I 


c.a 

12 3 
8-2 


I ia 

14 


3-2 

OT 

(M 

i -2 


11-S 38 2! 1-2i 1-21 (rl ... 1 Uliore 
12'7 2 !»' 8 ; (foi 0-2 i 2'1 O H i Mooltim 
10] 35(f 3r.i 001 03 0'2i Hioviil Pindeo 
2<! r. 2(i'7‘ 0 (1; O'O 'i 1'7 Od! Sralkole 


I 


20'1 
( 1*0 
21 T> 
■t7'0 


lS-1 205 
5*1 13*8 
23 3 27-1. 
t3 2 Kl 2 


1 


» , « 



■ 

i 

1 



1 

1 

1 :^ 

i 

i I 

r. 



< ».!! i 

' X ' -7 1 

' >y. 



, 1 





Kr<im the alxive tiilihs it will he s«’eii that, as ii general rule, to \vhi<*h howevi-r then* are 
frequent loeal (ixeept.ions, a rainy eohl season i.s the preeursor of a ]>artial failure of rain in the 
proper raining season, and e/Ve (w.w'. 'I'his is well (Keniplilied in the. ease of llawul I’indee. 
in the first live months of the years IS(!7-(1S-(I!1 the falls were eonsiderahle, whereas those of 
the next four months of the same years wi-re mneh helow the averagi'. In 1870 matters 
were notuhly ix-versed. A small full in the first live inuntlis of that year jireeeded a most 
eopions full in the projier rainy season. 

Another interesting point is to he nottnl, v'tz., the gi'Ograiiliieal distribution of the min 
liir eaeh year. Take six stations at eonsiderahle di.sismees from eaeli other in [mint of latitude, 
thus ;— 
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The [ireeiHling table shows, without, any eery notable exeejition, that, the more rain t.he 
southern distriets reeeive, the less falls to the share of those more to the north. This rnli' 
would seem to hold goisl for the monthly amounts during the rainy season more than for llu> 
annual falls. Of all the eold months March woidd apjiear to lie the most rainy. If mueh 
rain falls during this mont h, little or none falls during t he next I,wo. 'I'liis was the ix^se in l 

ftelhi presents a local exeiqitiou for 1H7(I, which was not however shared by the neigh- 
houring distriets, as for example Ooorgaon, Ilissar, Jlohtuek, and Sirsa, wherein the fall was 
Scanty. _ . 

During the first six mouths in some of the shvtions a))i)roxima,ting to the great, momitain- 
ons houndarv to the nort.h and east of t.he I’rovinei', as for example Hawiil I’indee and Sealkoh-, 
east(‘rlv eiirirents are I'mipient during the early [lart of the day, and are followisl by westerly 

currents as the day lulvanees. This is not the east*, however, 
in distriets more to the west. In Lahore the currents vary 
ino.stlv from between the points X. W. anil N. I'k, so also in .Mooltan, still lurlher west, tin,’ 
same currents jirevail, but as the hot weather aiqiroaelies there os Were a more steady setting 
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ill of nouUi-\VL‘st winds than III, Liih.iiv, wliciv Ihi- luim'iils of May and .Turn; are {yem-nill.v 
very viiriidde, as indeisl lliey aiv, inoiv to tlie east of t!ie |)r..viiia‘, duriii}-'tlie same months. 
Ill the Morth-Westerii IVon'tier, with its {jreat iiKmutiiiuoiis iHiiiudiiry (the Sulinian runfse) 
to the west, the iirevailinf-’ eiirreiits, .judf'iiif-' from oliservatioiis reeoiiled at Dera Ismiad Khun, 
are for the fli-st three monUis of llie year northerly, varyiiiff from between tile jadiits N. K. 
anil N. W. South-east winds eominenee to k> more common then! in A[iril, and fpiin in 
freqneney as the year advances towards, indeed, the end of >Se|)teniber. These south-easterly 
euiTents'are dellis-tions of the south-westerly eiirreiits whieh ]>revail further to the soul.h. 

The elmnni's of the winds to more southerly directions, as the year advanees I'nmi the 
bef,dnninfr to the end of the hot weather months, are explicable by the law whieh determines 
the phenomenon of the monsoon (south-west), and the deileetions whieh occur troin this 
nornial direet.ion are due to tlie inlhieiiee ol' the jfreal mountainous boundaries. In the lij>ht of 
this interpretation the detleetioii t-o the south-east, whieh is observed in the ea^teiu distiiets ol 

the I’nnjab, is ]ilainlv iiitellioilde. _ i i • 

The followinjr talile shows tlie mean temperature iu the shade for eiich inont.h, and likewise 
the annual mean tmnperature ot lialioiv, J)era Ismael Khan, llavvul Pindee, and Scalkotc tor 
the ]iast four years :— 
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Tiilviii’' 11m‘ uu'uti four I’liidot* i« roolowt Ity 

jieiirlv I’T’ a: Iniliore eoiiies ni'Xt, but is onlycooler 
tillin'Deru .iBiiiael Kliau or Seidkote daring this 
llloliUl. 

The lueniiin ISTO was gri'.ili'rnt all the stations t Inin 
diii ing any ot the pievioiisyears tor the siiiiieiiionlh. 
hahoi-e nois liotleft ill IsTO lor this moiilli, but tin- 
uvenige of tlie Ibnr years gives the highest toSealkole. 

Lahoiv hottest, then Uera Ismael Khun, then Seal- 
kote, the lowest, mean Is-iiig at. J'indee. There are not 
ipiiie H’’ (Htleiv-neebi'tweeii till*teiiqieralures of the first 
thro,', wliili'I’iiulee isuiorelliiin fj ' cooler Ihiiii Ijaliore. 

Lahiire liolleKt, llieii Deva Tsniael Kliiiii, then 
Seiilkote. Pimlee tf'll I'onler than T.nliore. Dera 
Isiiiael Khan hotter than Seiilkolo hy and cooler 
than Jsiliore by 1"?. 

Iiiiliore liott<>Bt, riudee eooli'st, about •T 'cisiler than 
iiiiliiire, and about 11"0 cooler tiniu the other two 
htiitioiis. May istli) was hotter than the eiiiiie ujoalh 
of tin- other years. 

Sealkotc eoiilesl, then 7'imlce and Tudiore, Dera 
Ismael Khan hottest. Sealkole Heems to be always 
eoolei ilnriug this mouth than the other three 
nlatioiiK. 

Sealkotc coolest. Dera Ismael Khan hotte.st, tV' 
hotter Ilian Sealkotc, I’iinlw ceolcr than liiihore, ami 
Dahorc coulee (Inin I'era Ismael Khun. The ruins 
of Course inllneucc these results. 

Dera Ismael KIniii holiest. Sealkele coolest, cooler 
by lb"' Ilian Dera Jsiinicl Klniii. This is on aeeount 
of the grealee rainfall, greater height and proximily 
t.o hills, of Sealkotc. 

Piudee coldest, liulion- and Se.ilkoto about the same, 
Dera bsinael Khan liotlest. The lust stiitiou is on a 
lower level limn the other three, ami its Imtnidily is 
greater, and thus does not allow of great daily ranges. 

I’imleecoolest, about 1" illtferonee between tlieother 
t hree stations. Pindee is higlier above the level of the 
sea than the others. 

Pindee ciHdi'st, Lahore slightly liottcr than the 
other two stations. 


Pindee coolest. There is little more than 1“ of 
diflereiiec between eaeh station, and tlic order in 
whieh they stand is I’lndeu, Soalkotu, Dura Ismael 
Khun, Lahore, in point of heat. 
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Tlie inoutlily increase of tempcriiture Irom January to June ia ppreaileHt in April and 
May, and tlie monthly decrease from July to Dwemher is grealest in November. January 
is the coldest month, and June the hol.tet. 

The relative humidity given in the following table shows the mean iipjarooeli ta saturation 
•if the air by vapour, saturation lieing ris-koncd at 100, for each month of the jiast four years. 
That of Loodiaua for the past two years and five mouths is likewise given. From this 
flible it will bti seen that April, May, and June are the driest mouths. The air of the colder 
months being denser than during the warmer, shows a relatively higher humidity. 

jj ... During the rainy season, tlie month of August would s«H’ni 

to pos.sess the higlu'st relative humidity. The month of 
August 18<)S was one <d‘ low relative humidity throughout the whole province, so likewise 
was the same month of the year following. During both months the rainfall was very 
small, eomjiared with that of August J8()7, or even with that of the same mouth of 
hwt year. Matters were reversed in Sejitemlwr 1809; in this mouth tht're was an unusual 
amount of rain, and a eonsiHiucnt high humitliiy, owing mostly, no •loubt, to evaporation 
from the earth’s surface. Of ail the stations in this province in which metoorological regis¬ 
trations have liecn kept, Mooltan is driest at all tinuis and si’iisons. Next in point of dryness 
comes Itawul Findce, if we except the low humidity of Lahore during April and May of 
last year. Judging from the observations rminhsl in Dcra Ismael Khan, the humidity is 
greater in the North-West Frontier during the last three months of the year than elsewhere 
in the provims*, and it is this greater humidity which favors the continuance of an invasion 
of cholera in that part of the country, after it has mostly ceased in the more southern 
]tar(s. 
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:K). liit,i!re.sting and important as aro the facts whicli have hecn recorded 
Tha question of ooncontming M in- I’cgarding tlic mctcorologj^ of 1B70 in the di(feretit 


formation roearding tho moteorology of 
India is now undor consideration. 


jiroAdnccs, it must he admitted that the information 
is hy no means so coinjilete as could he dtvsireil. 
Allusion has already been made to the I'aluable data which might be ohtaiiufd 
if the meteorology of India were considered as a whole, and this point has also 
been insisted on in former reports. But I cannot rtifrain from again urging 
tlie very groat importance of securing this object. Until we aro in a position 
to consider the facts regarding tho distribution of disease over the whole 
eontinout of India on tho one, hand, and those relating to the meteorology of 
tlie year on the other, we can never hope satisfactorily to study the conneetioii 
between tho two. Neither disease nor atmospheric influences respect the 
artificial boundaries of provinces, and any enquiries into great general causes, 
which arc limited hy such boundaries, must prove altogether incomplete and 
inadequate to the end in view. The records of the meteorology of differout 
portions of the country, which are now detached and considered separately, 
require to he taken together and investigated as a whole. Observations are 
also needed over large tracts from which no data are now procured. The import¬ 
ant subject of tho best means of obtaining a really comi»lcte and scientific account 
of the meteorology of India in each year, and also of recording its correct 
liistory from month to month, is now'under the consideration of the Government. 
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Tlio chief individual diseases now clAim more special aliention, and 
under this head may he iiieliided Cholera, Sinall-nox, 

few cases of cholera among European FeVl'l’S, Ajioplcxv, Delll’iuni treilieilS, .l)yseill(‘l’y. 

Diarrluna, IlefKititis, and Venereal diseases. 

The remarkable absence of Cholera among the European troops lias heen 
already alluded i.o. Among the men only 49 enses oeourred altogether, of 
whicl/21 proved fatal, the ratio of admissions and deaths having i)(?en l-r* 
and -03 per 1,000. In none of tlio previous ten years Iiad tlie troops enjoyed such 
freculom from the disease. During that lime the eases have varied from 2 3 
per 1,000 in 1806 to 37T in 1861, and the deaths from 1-37 in the former year 
to 23-73 in 'the latter. As regards Cholera, tliori'fore, the past yciar lias hemi 
singularly favorable. The distribution of the disease; both in time and place is 
well shewn in Table XIII. It will there lin seen that the great jirojiortion of 
the eases, 39 out of 49, oeeui-red in the second group, n<‘arly all of these again 
having heen at Hazareehaugh and If’yzabad. I'ln* IJppci- Provinces almost 
entirely escaped. Excejiting one case at llml)all!i. and this w.as not fatal, the 
troops in the runjah were altogether exemjited from attack. 

32. Only at llazarcfrhangh and Fyzahad did the disease assume an 
The women and children of European o])i(iemie form! aiid the outhiuaks at tlic.so stations 

rcgimentH also Buffered little from the wdl he presently coiisidtM'ed lu iiiore detail. Ellt 

ht‘for(! proceeding to r('l:il,e n4iat oeeurrf'd in these 
jiiaees, it will he advi.sahle to gluiiee generally at tlu' history of cholera among 
oilier sections of tlic eomrnniiity, the women and elilldren belonging to 
European regiments, the Native Troojis .and pri.soiiin-s, and the general popu¬ 
lation. The women in ])ropoition sutfered more than the men, the Ifital 
attacks among them having equalled 6-4 and the deaths 3-09 per 1,000. The 
loss oeeurrtid <;lii('tly at Eyzahad; tlie ehihlnm wore niort; fortunate, there hav¬ 
ing been hut 9 eases in tiic year or I'G jier 1,000, but all of them ])roved fatal. 

33. The Native trooiis also preserved a rcrnarkahlo immunity from 
Among Eativc troops also the cases ehoh'ra. In the wholo forci*, niiuiheiing more; 

than 53,000 men and scattered ovin- a very wide 
ari'a, there were in all hut 51 cases of the disease, of which 30 Avere fatal. In 
the regular Natix'^o army, and there Avere none among the irregulars, tin- admis¬ 
sions into liospital from this cause equalled 1.-3 per 1,000 and the deaths '75— 
a .striking contrast to the hi.story of 18()9, in Atliieli tlie eases of eliohn-a in a 
similar slrengtli were 341 and the (h'aths 190. Among the irregular troops, 
eomjiosing the Central India and J’nnjah Erontier Eohh's in 1870, nol. a singh? 
man Avas attacked. In 1809 these portions of the NatiA'c .army siilfenHl Avith 
great sev(*rity, there having lieon 202 attacks and 180 diiaths. 'Plie gi-ograpli- 
ieal di.stri1mtion of the cholera of 1870, as it afl'ect(?d the Native army, 
is shoAvn very clearly in Table XIV of the Native trooji series, in Avhicrli the 
inontlily proA-alencc of the disease is also indicated. It. AA'ill he oh.sin-ved that it 
Avas chidly eonfined to the stations of the first group, and that even in them it 
nowhere as.siuncd any grisit intensity. 

3t. Among the ])riRoners the results were not so favorable. The admis- 
■n.. sioiis into liospital ou account of eliolera (540) 

but Bufliircd in a few jaila, eepcoially in efjUalltMl 0*1, aiul tho (If'.atllS (211) W<TC lU tho ratio 

oi‘ 3-52 per 1,000. Tables X and XI of this scries 
shew that th(‘ disease Avas prexalent in many of the jails of Bengal Bropor, as 
Avell as in some of those of Cliola Nagfiorc and Beliar. At Jounpore then; 
Avas a remarkable outhreak, to which reference a\ ill ho made hereafter. In 
the meantime, Avith regard to the statistics of cholera among the prisoners, it 
need only he stated gencmlly that the jirevaleiieo of the disi-ase Avas confined 
to a. limited area, and that tho whole of the jail poimlation of the Upper and 
Central Provinces almost without excejition escaped. 

35. The annexed statement shoAvs the number of deaths from cholera 
Within a small area the general popu- whicli wcrc registered iu cach district of the Upper 
, lauon suffered considerably. Provinccs during 1870, and to til CSC havc bccn 
added the statistics of Madras and Bombay. 
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CHOLERA OF GENERAL POPULATION OF CENTRAL AND HPPER INDIA. 
Cholera tlea/h reghkred among the general population of the lietigal Presideneg in 1870. 
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36. The general statistics, shewing the deaths which were registered 
from cholera throughout the different provinces of 
British India in 1870. are here tabuktod. 



w Ripgistnition inclodiTd only 17 Towna. 
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37. The general fiacts regarding the distribution of choleni in 1870 arc 

indicated on the map. It may be said generally 
buthm at «Man in tiiii Pntideney an that the diseas('. .prevailed in the eastern districts of 

on the map. North-Westem Provinces and adjoining portions 

of Oudh; these arc lightly marked and colored pale-green. For the trad 
extending between this area and the endemic province of cholera, the districts 
of Chota Nagpore and portion of Behar, there arc no mortuary statistics; but 
from the number of cases of cholera among the prisonei-s ivithin these limits, 
and from the incidental mention of the disease among the people which is inatlc 
in the jail reports, we know that the population generally were suffering from 
the disease. In the absence of any information, a portion of this ti-acd lias Ijeen 
left blank. The endemic area of cholera, as in former maps, is marked by tlie 
crossed linos and dark-green color. 

38. At Hazareebaugh, including women and (diildrcn, there were 30 case.s 
PtftieuUn efth« ontbnuJt tt h*m- and 13 deaths among the Eurofican troops. The 

Medical Officer of Her Majesty’s 107th Itegiment— 
the only corps at the station—was of opinion that “ the disease was imfxirted 
from the south, having been directly traceable to a party of prisoners coming 
from Purulia on the 7th June. The wind continued to blow from the south, the 
prevailing wind at this season being west and north-west. Over the whole 
station, and extending as far as the eye could see to the south, there seemed a 
heavy veil. The barometer kept low.” The first case ocscurrcd on the 2Gth 
June in a child, who was seized M'hilc in hospital suffering from an attack of 
diarrham. A second child of the same family, who was with his mother when 
itttending the other child, was also stnzed and di(«l the same night. The Surgeon 
was unable to trace these cases to any special cause. The children had not be<m 
in the bazaar or exposed to sickness of any kind. On the 5th July a man was 
attacked, and no ex]>lanation could be given of his seizure. On the 8th two 
more men were attacked, dropping cases continued to present themselv«‘8, and 
the inmates of the infected barracks were moved into cam]), seven miles to tlu? 
eastward of cantonments. “The movement into camj) met with a favorable 
result; the party W’ho went out to Mw*roo, and on whom the disease had evidently 
set scvertsly, did not have a single case after marching out of cantonments. 
The same liappy result followed the movement into the (nimj), which had b<‘en 
formed just within the borders of cantonments; only three slight cases oceuiTcd.” 

39. Particulars regarding the outbreaks which occniTecl in other jails will 
Th. W» pr.T.i»t in th. given in the jail setition of this report, but as 

BiurMbucii j»ii, but ■ppmati]'of B the appearance of choleni among th<‘ European 

troops at Hazai’cebaugh has been ascrilHnl to the 
arrival of a gang of infected prisoners, the evidence of the Medical Officer w ho 
was m charge of them may now be conveniently recorded. On the 7th Juno a 
gang of prisoners from the Maunbhoom Jail arrived at the Hazarcelmugh 
Central Prison. There had been one case of choh>ni among them on tlu? 
day previous, and two were received with symjitoms of the disease. The 
whole gang was carefully isolated at a distance of 500 yanls lh)m th(‘ 
Central Jail. Out of these 49 men 29 are imported to have been aU’eeted 
with serous evacuations, but only one of them died. By the 16th June, 
that is the tenth day after the first case appeared among them, the disease 
had ceased. None of the attendants wejn attacked:—ernes subsequently 
appeared among the other prisoner. Dr. Coates is of opinion tliat tJiere 
was no evidence of contagion; no trace of eholem could be found in the 
villages through which the gang had passed. It did not appear in the 
Hazareebaugh bazaar till the 25th June. "'In the District Jail, 39 cases 
were reported as l)aving (Kjcurred between the 4th July and 8th August, 
of which 8 only were fatal. “No hospital attendiint oontractc'l the disease; 
none of those sent hourly day and night to give medicines or to bring in sick 
men or reports got it. Again, one of the women who passed through a 
prolonged state of collapse, and who was largely purged and vomited, hatl 
a l»aby about six months old who was suckled, who slept in the same bed and 
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iinddr the same clothes, and was often rolled up in the mother’s cloth with which 
she often used to wipe her face, and which was constantly more or less wet with 
idiolera emesis, and yet this balw neither f!:ot iU nor even loose in the bowels.” 
“ In no case,” continues Dr. Coates, “ could I find contagion to he the cause 
of the attack or of the spread of the disease.” 

40. Including men, women and children, 22 castM and 17 deaths occurred 

among the European troops quartered at Eyzabad. 
ParuenUr.^ outbr.^ in Cholcra had heou uuusually prevalent 

in the. distViiit, and a week had rarely passed without 
some wises having I)een reported among the jicople. The number of attac.ks 
had fluctuated much; sometimes they liad h(?on numerous, at other times 
lew, hut very seldom had the we.ekly reports shown an entire absence of the 
disease. The same remark holds good of tlu' neighbouring districts of Baraitch 
and Gondah. During the early months of 1870, two fiiirs of some importance 
had been held in this part of the country-one at Ajoodhia, the native city of 
Eyzabad, and the other at a place called Djibee-patun, in the Gondab Distried,. 
Both wore largely frequented, and in both Cholera appeared. At Ajoodhia the 
<•{1808 wore said to have been few, five or six altogether, but at Dabee-Piituu 
the fair was broken up in consequemic of the sickness. The first known ease 
of cholera in the cantonment of Eyzabad was in the person of a sepoy of tb<' 
:$8th It('giment who had been to the Ajoodhia fair. This fair was Imld on tin; 
bth, 10th and 11th of April, and on the 13th this man was attacked and died. 
On the 20th a woman of the 20th Camcronians was seized, and from this date 
up to the 1st May there were one or mor<i cases in this regiment n(!{irly evciy 
<biy. After that date there we^re only three cas<5s, one on the 10th May, one o<i 
th(; 8th .lune, and one on the 24th June. The sepoy alwve referred to was the 
only one attacked among the Native soldiers. 

41. The Sfinitary Commissioner of Oudh, who was called on to enquire 

n AY. comiceted with the jHirsistence ol' 

inposrtbie Cliolora iti thc Eyjzabad District, reported that the 
to Msign my regnUr ooone to the disoasc had beon vtjry general, and that thc villages 
**** *““■ had been attacked iti a manner which deified all 

{dtempts to fix any ])articular direction for the nuirch of thc epidemic. Th<i 
c.ountry lies voiy low and abounds in irregular marshes; in these rev 
spccts it. has Ixicn considered not unlike Jx)wcr Bengal. Thc draining of 
tiu'sc marsluis or “ jheels” is op}M)scd by the (iultivators, whose rice crep depends 
on abundant irrigation, and rice in these p{irts forms a staple artichi of food, 
'file Sanitaiy Commissioner suggests that without interfering with the crops, 
t he banks of these jheels might be improved and the water retained within 
more defined limits. In some places it appears that these marshes form a 
continuous chain several miles in length. Proper drainage is no doubt thc 
great sanitary Avant, of the district. 

42. Having stated thc main facts r(!garding the distribution of cholera 

^ ^ , in 1870, it may be mentioned that so fai’ the ex- 

baa so far also been very fiitorabie. perienco ol the curront year has agam been veiTir 

favorable, especially as regards the Euro|>ean troops. 
'flMwc has l)cen no epidemic, and the solitary attacks which have taken plaijc 
have been tew. Thc occuiTcnce of individual cases however at Allahabad, 
Cawnpore, Lucknow and other places has given cause for greut anxiety, lest 
tlu;y might prove the lororiumers of an epidemic, the more vigorous manifesta¬ 
tion of w hich is to bo feared as the season advances. So far these fears have 
lortunately not been realized, but it is important that the cases which have 
occumnl should not bo lost sight of in connection with the history of any 
subsequent outbreak. 

43. Dr. Bryden’s memorandum on the cholera of the cjurrent year, up to 

„ „ ^ , , . the latest infonnation, copy of which was submitted 

inurMttnit hiitory «f the eboi«r« of 1871. to the Government on tlio 6tll of «luly, 18 01 mucli 
MdiU^ apparent relatione to the eholera interest; and CVOtt if the OOnclusioilS at wllich hc 

has aiTived should prove to be incorrect, the tacts 
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wliich lu! records are ivell worthy of attention in studying any suhsequeiit 
developnnmt of tlie disease. He regards the phenomena of ilie last 
of May in 1871 as analogous to those of the same wo(>k in 18(51) wluju l it'wed in 
their oj)idemic aspects, and considers the fatds important as illustrating the 
passing of tlie shadow of an epidemic over an area. 

On the 27th June lie wrote as follows:— 

In writing of the Huoccssivo opidoinics of cbolcni winch have ap]icar(fl owr Northern and 

, Central India, 1 liave liad wcasion many times to recur to 1 lie 

Cliolcra Hignilieance of a eholtwa reeogiii/.ed in j)assiug over (he ]»lateau 

<d (?hotu Niigpore, aftiCr breaking through th<‘ limits of (lie 
pi'oviiieo o( endemicelM>lcra. Thus, wdieii the epidemic of the spring of 1S(!S showed itself, we rea¬ 
soned from the fact of its appearance in this localitv that a new epidemic movement liad occurretl. 
Or to go back to the ejiidemic prec'cjding that of iKfiS, the attack on the troops at llazaiw- 
bangh, ami the immecliate iM-eupation of Debar and the valley of the (jlanges in .Inly IsfMJ, was 
signifutant to us <tf the liiet that a great body of cholera, the s»une wliieh formed the watfrii'x of 
the ei»idemie of Northern India in lHtl7, had issued forth from the (‘ndemie area-. 

1 wish, therefore, to call atUmtion to the fi«rt,s of 1871), shown within the same provincial 
area, in eonu«‘etion with the manifestations that, may jiossibly oeeur in the present \ ear, in 
a<-eordanee with ])arallel history. 

The history of (cholera ovi-r tIp]KT and Central India in l.S7t) t^'.aclu's ns eleurly that the 

material of the epidemic of bSilS-d!) was dead or removwl 
The cholern of n new e|iideime, mid heyond onr froiit.iers, except, in the t.riwt. hemmed in hv the 
.^^Kirihm oftho mviidnigcholemof on the north, hy the line of 80“ K. Long, on 

the wt'st, hy the line of the (logra on the south, and hy the 
districts of the Denares Division on the east. The n'gistration for districts west of this tract 
which shows cholera as existing, is not to he «!r(;dib*d to the extent exlnhited •, and were it, the 
(•ase that the ileallis recortled did occur, the weurrenee wonhl have no imjwirtance in the present 
emjniry. From the indications given hy onr types, we know that, a few eases of cholera did 
occur early in 1S7() in Meerut and the iieighhonrhocMl. For even among the J'hmijX'an troojis 
two eases of eholiTa were treaU-d at TImhalla and IVIeernt in .April, and in April and May three 
i-ases wer«‘ fatal to sepo^'s in the same di.striets. The o<-eurrenee of those eases, howevew, seenjs 
to ini])ly merely t hat the e}>idemic of 18(19 was provineially nmewed (*> a trifling extent at the 
reason when revittilisaiion was due. 

'J'he signilieuuee of the eliolera to which 1 shall now allude is, as I eonelude, very ditferent; 

and the phenomena to 1 m' sought ftir are those not of a 
Cholera of .tidy 1H7(» W.IB an mvttd- imt of a new uud moving cholera of a fresh 

iiiK cholera. ., . ’ ” 

epidemic. 

llai!an*el)angh had no EnvojM'an regiment in 18(18, ami, therefore, 1 take the ejiidemie 
I 1 100 D phenomena of 1S(1(.1 to show the jairallel with 1870. And I 

aia 0 ill ny . . more readily, hec-uuSt! the parallel events took place 

in the same month, and heoause the area afl’ected was, as far as ray knowledge gra-s, nearly the 
mmu in each of these years; and also heeanse the apparent, hase of ileparture in the endemic 
vgiou ill June 1870 w.asthe same as in .Time 1800. 

At pagi? 189 of my original Cholera Deport, I have shown how the cholera of the hist 
veek of June IH(10 came down uiion the jails of the Dehar I’rovinees; and placing the jail tahle 
or 1870 hesidethe same table for 180(1, it is inijxiHsihle torus not to recognise that one and the 
lame phenomenon was present in laith years. And in the eu.se of Knro]>ean troojis the parallel 
lolds iiree.isely. Tlic pheuoniena of the outbreak in Her Majesty’s 107th at llaiwireehaugh in 
Inly 1M70 were the homologne of those sliow'n in the ease of 1 lev Majesty’s 27th in .Inly 1.8(10. 

I am not speaking of the relative intensity of the eliolera of thesi? t wo years. Judging 
„ , ^ . ... from the streii^.h of the individual outbreaks, the inference 

IWat.vcmtcn..tyonUotwoep..Wa. naturally he, that the laxly of cholera ,.res<>nt over the 

irca in 1800 was much greater in volume than the btxly epideinieuily spread in July 1870, and 
ve might conclude that the ]>henonieiia to Imi shown after revitalisation in 1871 would he 
iroportionately mild in eharaeter. Jlut 1 am not sure that we should he right in drawing sneh 
1 eonelusioti; for in investigating the chanees of invasion and intensity, the eoveriiig of a 
pH}gTa]>hical area hy an apjiareiitly w'eak laxly of cholera is not always a eorretd index of the 
trength of the outbreak which is to follow, as the evenks of October and November 1SG6 in 
Ipper India proved. 

Ei’ropean Troops, 11 azareebavgii. 

Cholera Jdmimous. 
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Tlic case in October 1870 was a mild one; but at the same date three men of the 8rd 
Battalion, Rifle Rriffado, at Dinapore, were seizi'd, and all of these cases were fatal. This regi¬ 
ment had also two eases in July, while the Hazareebangh regiment was afFecl.ed, and the women 
and children suffered a month earlier, at the time when the firet evidence of epidemic invasion 
ap{)eaved. 

The result sliomt in the case of the jails indienles a wave of cholera extending from 
of tlio oholor.i of July the Ooust ot the Bay of llengfil to the Oanges, and this 
1870,«» sliiiwn liy ibo aiiiiotion of tUo was also prwjisely th(i indication in 18C(t. 
jnil popnluliun. 

In tlie earlier months, Cuttack, Poorce, and Midnapore were covered j and with tin* 
renewal of the strength of the spring cholera after the middle of June, the evidence of epidemic 
advance to the north as far as the Ganges became manifest. 
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The simultaneous apjieuranee of cholera in all of the jails of the area means that cholera w'as 
epidemic universally within the same area at the same time. 

Cholera of the emiomii' area in the Cholera was cindemic in thc early spring in the south of 

•pring of 1870. the tract. 

As early as January, cholera is rcjiortcd from the south. With reference to a few cases 
which occurred in the jail, the Civil Surgtwn of Midnapore writes: “Cholera prevailed in a 
village about two miles from thc jail, and a few sjioradic eases (sscurred in the bazaar.” 

The Civil Surgeon of Cuttac^k writes in February: “ A few cases of cholera have been 
reported in the town and district.” And again in March he writes: “ Cholera is mure pre¬ 
valent in the totvn and district.” 

In March 260 cholera deatlis were registered in the Balasore district. 















Earopeasl 
Troops. J 


SANITAEY COMMISSIONEK WITH THE QOVEIINMENT OF INDIA. 


27 


But it is tho monsoon j^vitalisation which T have shown to occur in this area alwul (he 

20th June, which chieHy coiKserns us, since it w'as BuliMHiuent 

«nrt advance jevitalisationthat th«! ci.idcniic advance k. the north and 

west ocicurred. By tlie S Atli June we have evideuwe of llic 


aubavqnent to the 20th June. 


^neral infection of Chota Na|fiM)re, flazarciebaugh, Uehar, and Uie south of the Shahaliad 
district; and by the first week of July the cholcni was epidemic. The followin}>- extracts shotv 
this universality of distribution and the cubnination of the invading miasm. They are taken 
from the monthly reports of the jails. 

In Pooree, cholera was epidemic in the end of June, and the report for July says: “Cliolcra 
Evidence of renewed vitality and cpi- has hccn prevalent througliout the district, during tlic 
duiuie advance. month.”* 

In June the Civil Surgeon of Cuttack again reports the presence of cholera, which, be 
says, was confined almost entirely to pilgrims ])assing through to Pooree. The prisoners wen> 
attackeil in July. He writes : “ A sharp outbreak occurred at the close of the month. The 
disease was present in the ncighbourliocHl of the jail and other ])arts of the town.” 

The Civil Surgeon of Midnapore writes in July: “Cholera is epidemic among the surround¬ 
ing jiopulation.” 

Passing westward into Chota Nagporc, we read— 

Cht/ebasaa, June.—-" Although there was an outbreak of cholera in the town, the jail was free 
from it.” 

lianchee, July .—“Tho month has liecn very unhealthy. Bowel emnjilaiuts and eholora 
cases have been numerous. Cholera has lieen prevalent in the bazaar near the jail.” 

Uaxureebaugh, June .—“Cholera has prevailed, but in sjioiadic eases in the neighbourhood. 
None in jail.” The great outbreaks eommcnced on 5lh .luly. 

Simultaneously the cholera was ejiideaiic over the Patim district, Imt wo have no remarks 
in the Jail Eeturn, the Civil Surgeon having di«l from the cholera on tiie 11th July. 

At Dehrec Chat, on the Soane, the coolies and prisoners employed on the irrigation works 
\yiro attacked, cholera first appearing on 21th Juno. I’lie Civil Surgeon writes in July; 
“ The distiiise has Bjireod and is in active oiieratioii in the surrounding villages. I hear that the 
deaths have been very numerous, and tliat the inhabitants are contemiilating flight.” 

In seeking to eonneet on the cholera of the endemic area with that inviuling to the Wi'st, 

it is interesting to note that, the outbreak in the Moijrshed- 
abad Jail, in whiib 27 eases oeeurrwl, began on the same day 
on wliieb the n'giment was attacked at llazareebaugb.t 

The plienoinenon of tbe re-aj)|H'urauce of the cholera in this Ineality is also jiurallel as 
regards tho date of renewal. In his annual re]K)vt of tho Aloorshedabad Jail for 1870, 
Dr. White writes; “ Aluuil. the 1.5th June, the district was all hut free from cholera, and the 
Native Din-tor who was si-nt for the pnriwse of attending cholera in this district, was on the 
point of being sent back to Calcutta, wlien, on the 20tli, the disea.se wa.s again reinirtcd as 
being i)revah!ut..”J 

We know t hat the Beerblioom district, also was atfeeted by cholera at the same time. Tin- 
iniiK-ifeet regist.ration shows, liowever, a total of only Mtl deaths. 

In the invasion of July the dales of the jail outbreaks were as under: 

Duli-s of jnil nntbroakH, aluiwin;; tlio . 
rulminiitiiiu of tlie iiivudiug rliolvrn. 


Ontbronk at. tho aamc ibilo in the on- 
dciiiii- urou in tb« jail at Mixinihedabud. 


Pioroo 
t'nttiick ... 

MiilnH|i()ro 

Itimohvc .. 


.1 uly 2ud. 
„ 23r.l. 

„ 24tli. 
.. (Jib. 


Dohroc fJlml 
]la/.iiri'oboiigb iJistrici 
jlH/.Hi-oo))augli C'oiilriil Prison 

Palim 


July 


:ir.i. 
liitL. 
21st. 
251 h. 


A few eases occurred in the Midnupre jail between the lOlh ami 17th .lime, marking the 
j n 1 earliest appearance of the renewed cholera ; and nearly at the 

prooig tbi S^ra’^rilaiariS '* ??»'"«■ “f transferred prisoners 

marching from Piirulea to llazarecbimgh. Dr. Coates, ol 
llazareohangb, relates the history of this ease ns follows: 

“ Cholera first ajipearetl in a gang of l-O transferred jirisoners on the day before they 
arrived at Hazareelmugb, namely, on tbe fitb June. All were jilaeed in a hospital built the year 
previous Ibr cholera patients wliieli bad never before been oeeupied. 'Die hospital is 55(1 yards 
north of the jail and is surrounded by a diKjp ditch. Isolation was ns carefully observed as possible. 
No communication with other prisoners was allowed, and spwial men were set ajiart. and kept 
with them to convey their fowl and attend to them. Of the 4fl thus placed in rigid quarantine, 

* In luH Annual dull Rojairt for 1H70. tbe Civil Surgeon of Pooree Bayii: “Kpidendc cholera appenrod in the town 
on the 14tb Juno and aU-udily inerrnaed until the 30th July. It quite dioappenred by tho end of Aiiguat.” 

t In tho 107tb, the last d™th occurred on tho 20th July. In tho MiHU-alirdiibud Jail, tho Inet canes occurred on the 
23rd, and in the Dehroe (Jang on llio U.5th. 

% Since writing tho above, eholcralmg rc-opprared ot Muorahcduliad nt the same date in 1871 in 1870, and 
Dr. White hat fUlen one of itt ilrtt victims. 
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Metcnmlopv acmnipnnying the inw- 
liun of the lu«t n’oc'k of June- 


two were admitted into hospital, of whom one died, and twenty-seven had serous evacuations 
tjetween the 7th and 15th. Tlic seizure lasUvl ten days, and affected !29 out of 49 men. None 
of the attendnnts fjot the disease.” Br. Coates continues: 

“ The cholera orij^inated on the march here. No trac-e of cholera could, however, be* found 
in tlie villatres through wiiich the men passed; nor did cholera upiwar in the bazaar of llazaree- 
baugh till Sotli .Tune.”* 

From special rejiorts on this cholera, T m^ht enter on further details regarding the facts 
of this invasion. But my object in this memoran<lum is to grasp the gimeral phenomena with 
referonee to the anticiiaitions to be deduced from these regarding the geography of cholera 
in 1H7I. 

to state that the meteorology with w'hich the invasion of the last week of 
June occurred was preciselj' such as was to he expected. The 
medical offiwrof Her Majesty’s 197th Regiment describes it, 
as he observed it at llazareebaugh, in the following sentence:— 

” The wind eont.inui'd to blow from the south. Over the whole of the station, and as far 
as the eye could see to the south, there seemed a heavy veil.” 

It has bwm suggested that I am in the habit of mistaking the law of culmination for 

the law of movement, although, in truth, I have weighed 
from of with reference to this very i^int. 

vVheu m ( leto'jer 18(>o eliolera appeared m isolated cases on 
the northern epidemic route, 1 stated distinctly that this cholera was due to re-aj)pear about 
20th April in 1807. I drew no such inference from the geography of the e]>ideniic cholera 
of 1879 regarding cholera in Northern India. ] looked, as 1 w'as Isnind to look, following 
parallel hislory, for nioveineiit in October and November in the districts south of the Jumna; 
and as it did not otieur, my statement m<«le last year was that the onward mlvaiice of tin* 
cholera of July 1879 was due in the last wf»ek of May 1871, and that all our agencies should 
lie set to work to determine the fact whether or not epidemic arlvanee into the western division 
of the ejiidemie area would take place in the last week of May in 1871. Having no evidenw 
of movement, in 1879, T did not. anticipate the appearance of a western cholera in April; 
and my assertion was that the phenomena of the cholera of the last week of May would be 
those of a Isjdy of cholera ht motion. 

The prt'seneo of cholera in volume in the Bchar Provinces pre])ared us to exj)ect in 
Sprinp iiiaiiifrsUiti..n of the choleni fh'* valley of the Ganges the manitestetion of a spring 
of tht> Miiiii'opitlcniir in Kaserrn limigiil cholera in 1871, having its base and origin in the cholera of 
iiuit in iliL* UHiigctic Dittriub in 1871. July 1870.t 


Deaths from Cholera registered among the general population of the Benares and Allahabad 

Districts ill the earlg months if 1871. 
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The statement given above sliows the tendency of cholera to become ejutlemic at the 
-season normal for this situation. The monthly rejwrt, for the North-Western Provinces for 
May states: “ Cholera threatened to k'como epidemic in the Benares and Cawniiore Districts, 
Imt did not, so establish itstdf.” 

'fire Sanitary Commissioner for the North-Western Provinces forwarded the following 
hlutement on 3rd May: 

“ In Benares city, on 29th .\pril, 7 died, and on .*19th, 9 died.” 

In J(»unpore, on 2Sth April, 4 died, and on 39th, 1 ditsl.” 

* I twvu thnuahl it worth while to ({ivc the detail* of thin rine, beeaiwc in hi* reiuirt on the outhrenk in Her 
M«jc«ty'* lU7t)i rti>|fiuient, the inpilicul oflict*r make* the itatcment thnt tlio eholora whs inlrcslnccd into Huzareei)an|ili 
l>y this KHiig. Tin* nniversidity of choloro over tlio nren affected iji the week in wliich Her Miije*ty’« 107lh wa» nttnek- 
rd, prccindu* the idea that tlie nppearnneo wn* due to human intercourse; and no link of connootion between the 
I'liolerH of tlie jail and of the city or diKtrict cnnld he funnd. 

t A. elatcnicnt rompiled from information received in the Offiee of the Inspector General of Hoapitnis, Her 
MujcHty's Indian Army, ju»t issued, report* eholora a* prevailing generally in the district* of tho Bchar Provinces in 
May and June. And on the opposite margin of tlio endemic hasiu, cholera i» rejsirteii as icyerely i'pidemic in April 
in Dacca and Uungpore, and tbroughont Lower Assam—a piicnoinenon to ho exjwoted in nccordanoo with past 
hlstorv. • 
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“ In A.lla}ial)acl, on 21st April, 3 died, on 23rd, 1 died, and on 27tli, I died.’ 

“ Two eases liave oecurred in Cawn]s)rc eity.” 

“ No mention is made of cholera anywhere north x»f Allahahiul, exct'pt at (Jawn]>om.” 

Onr indices show iufisdion at the same date at Allahuhud. On 2tth April, a hand hoy of 
the KHth was attacked and died; and on 4th May two fresh eases—a man and a child -wen- 
ri'portwl in the same ntffiment. 

Judjyiuff from the nearly absolute immunity which the troo|)s in the (Jaiifrctii- provinces 

and Ondh enjoyed «hirinff the monsoon se.ison of ls7(), we can 
Ihc clioleni of a new ciiiacmit! in ^ hesitation ill referriny; 111^*80 ita.ses to the idiolcra of a 

tresh invasion, ami theretore we arc not to ex|M‘el immnmti 
in Benares, Allahahad, Cawnporo, or Omlh in the monsoon season of 1S71. And ulreaily 
various indications, afterwards rulerred to, have Wn {fiven that the wave of (diolera lias c.\tend- 
ed up to the limits of the eastoru division of the (*pidemic area. 

1 shall now investigate the facts re<fardin|'the elndera of the epidemic highway leading 
Tho clioUrii of tlin iiorthcm epidouiio to the West and into Northern Imlia—a cholera which we 
liiifliwBy ef Miiy 1H71. cxjiect to lliid new and invialing in the last wwk of Afay. 

It is possible that with the movement in the east of the last week of April, some cholera 
may have been i>roje(4ed far to the westward. Dr. Moore reports the appearance of a ease on 
27th Ajivil at Banswarrali in llajpoolana. A second isase was iMlmittcd into the dispensary on 
1st Mav, and a few atfcicks occurred in the town at the same dale. On the 2nd May, two 
further cases were rejsirted from llajpootana, one from Decg, the ot her from Koomheri'. Tw'o 
cases, ending in ivcovery, were rejHirk-d from Bhurtporc on the ISI.h and 23rd May. The 
I'cgistraliou of the riinjah shows three fatal cases at llewarce in (ioorgaoii in April. This 
is the sum of onr information up to the last week of May. 

A case occurring under my own observation at Simla in the last week of May (2sth May'), 

led me h> comdiide that the aura of a moving cholera hail 
Aura Ilf nil inviidinpehoWii genern .|,„(xed over Northern India; and, suhseqiienilv, the truth 

• III tlif last week ul Aliiy. i i ,i . a± 

of this conclusion was conlirmeil by tlie reports Ironi othcers 
furnishing independent statements from dilferent parts of the are.i aUccted. 

Dalhi. —Tclegru|)hic message to Quarter blaster (ieneral, dated 1st June: “One sepoy, I7th 
Native Infantry, died of idiolera on 2Sth ultimo. Another taken ill on 3(Jth, is recovering.” 
reports cholera eases on 2!)th and 3(llh May, and 1st .lime. 

J/iiiere. —Dr, Misire W'ritcs on 6th .luiie : “ The ('ivil Surgeon of Aj 

letter, receivisl to-Aay, that he has hiul a case of cholera in the city.” 

(iKulior .—Cholera appeared in the Liislikur in this week. 

jit/rti, —Dr. I’ileher writes; “'Phe first case of cholera occurred on the 2!>th May at the 
(iovernment. Dispensary, ami there could he no doubt about it.” 

Goorgaon .—Cholera was rcjsirted in the (loorgaon district this week.*' 

1 have very often rcmarkwl that it is not intensity that we exjieet in such a movement ; 

. . ' ... . what we want is the simple evidence of the covering of an 

lillpnri.iincc of tlie rwognitiim of tiiia aixi-ci ’ cii i i 

eliolera iin thiil of u new nnd iiivnding area. Aiid this Iresli apiMaraiicc ot cholera, over so large and 

ejiidomic. SO ciiunec'tetl an area, leaves in my mind no doubt of the fact 

that ill this week the mn-thern epidemic highwav from Chola Nagpore to .\jmero was swept 
by the aura of the epidemie ajijiearing in July 1371) over Cliotu Nagpore and Behar. 

In the same week eholera became epidemic in (’awniMirc. A woman of the 1-] Kh Regi¬ 
ment was attacked on 311th May, and died; and in thi* 
Cholwu of tin-nnino week m tlin week ending 7til June, tl3 deaths were rcjKirfied in the city 
■ and sudder bazaar. 

In the same week, the Sanitary Commissioner for tiie (Vntral Provinces reports the first 
Cholcr* of tlio wuiic week on Uio a])ia‘arunce of eliolera in the area under his observation. He 

aontlicm epidemic liigliwny. Writes, dating May dlst; 

“ I have the honor k> report, that during the jiast week or km days rejmrts of cases of 
cholera twcurring in dittcrent parts of this provinci' have heeomo rather freipient. 

“ On the 17th, a man was attacked at the railway station at Juhhulpore, and died the 
same day. 

“ dll the 2()th, a rejwrt. was receivisl at the sudder station of Wardah tliat four eusi*.-i 
of cholera, one of which proved fatal, liwl occurred during the previous week iti a village of 
tliat district. The first ease cKriirred on the 13f.h. 

“On the eveuing of tlie 23rd May, a civil prisoner-in Ihe ,Vag|H)re jail was attaeki'd with 
eholera and died the next day. 11c belonged k> the city of Nagjiore and had been imprisoned 


iniere mentions in a 


* On refereneo to tlio Civil Siii-gmii for iletnils rngHriling tlirne lie ntiite» that Ini Iwlirvon tlinin lii h.ive buen 
maps of iVnirrliom or dynentpry .luilgiup: from t.lio fact uf tliii appuarance of cliolnra in Uplhi, Uliurtporu ami Agra m 
tlip naniu w’ci’k, we are nol bou nd to ueerpt tliin conclusion. 
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i'or oil On* previous day. Yosterdiiy, f lu* :)0f.h, a criminal prisoner in tin* jail was attacked 
with I’holcra.” * 

'J'he Oiitrnl Prurinmx Caze/k for the week ending 8nl June notes cases of clioleru in 
the city of Nag]tore during the week. 

We liave not yet tlie link connecting on Ihi' itholem of the west with that of tin* east 
, , , in the last week of May ; hut the fact is not the less certain, 
•?'! «"■ f''* |W N,.rU,.W,.l,„, IV.- 

Vinces Inw reported the invasion ot the iMittelipore and lianda 
districts in the (irst week of June.t 

(’liolera certainly gained strength about t.en days sinci*. Two eases have Iwen reported 
(’tiolrtrw vory (foawriit tietwR«u lOth from Agra, on Itttli and 17th; and cholera is said tio have 
iiiiil aoth Jiino, uwiua to the (Micurrcd in u village about two milesfromMorarCanton- 

. iii.nii.j.Uonof tt.« cliol«r.i d-iitrlUuied ments. A telegram, dated the 1 Htli, reports the seizure of a 
o . iiy. sepoy at Chunar. A telegram from Hazarwhaiigh announces 

the death of a woman of Her Maj«*sty’8 (18rd Regiment, on the 17th, and a seiiond fatal case 
Dll 21st; and on the same date a soldier of the IDlth died at Allalmbiul, and u Stall'Bergeiint 
at Jjueknow on the IHtli. 

The jiroctical deduction from the facts enumerated in this rapid sketch is that the cholera 
Concliwum '* covcriMl the (.iangetic provinces, and 

has shown its presi*n<*e also in the Central Provinces and on 
the Northern epidemic route, and that the season is aiiproaehing when a cholera so distrihuti-d 
may be ex|)eeted Pi heconie vigorous. 

It is ])robably true that we may often anticipate t.he degree of severity of an epidemic 
manifestation of the monsoon season over an area by the strength or univemalit.y of t.he 
[ihenomcna of the spring choh'ra, that is, by the hi.story of the cholera of April and May. 
But 1 believe that we may often be dweived in making such an estimate, and that it is far 
safer to recognise merely the leialiiig facts, and to be prepared to act on the presumption that 
an outbreak is to he ex{H*ct(sl at any time betwmi July and the third week of ScpU*iiib.*r 
within the ar»*H known to be alfected. 

I can otler no ojiiuion regarding the strength of manifestation to be kxikeil for in July, 
August, and Scpl.embcr. 

J think it right., however, that this statement of the facts observed, and the relations of 
the existing cholera us 1 rcml them in the light of parallel history, should now be placed on 
iword, in order that if cantonments la-iiome airecti*d, the alli*ctinn may not 1 h> attributtal to the 
<-usnal intnsluction of cholera. 

It. Twonty-oii(‘ ciis(*.s of Snitill-pox (Mriirrod among Euro})osui troops 

(liu’iug 1H70, and of these six were fatiil; the ratios 
smaii-po* wan wtie preTaient during adinissions iiud deaths having been *0 und •] 8 iiei- 

1,000. Th(* 8 (i re.sults tMmtrast very favonthly with 
those of 1809, wIhmi Small-pox, in common tvith the other chief diseases, was 
so rife. In that year tlu* aclmissions equalled IPS, and the deaths ••10 [mt 1,000. 
I’or the ten years, 1800—09, the avewage annual deallt-rate fi’om this (%‘iuse has 
been 'Ori per 1 , 000 . The statistics of Native troops and jirisoners show a simi¬ 
lar diminution in the jmrvaleuee of small-]>ox. Among the former there wen* 
"i'.) cases and 5 deaths, or a jiroportion of 1-5 and 'lO ]H*r 1,000. Among the 
latter, out of 75 attacks 8 i)roved fatal, the ratios liaving law 1’3 and ’I t jier 
1,000. The distribution of the few eases of Small-i)ox among liluropeans is 
shown in Table XIA^. At Meerut tluire were six eases; at none of the other 
stations did the numher (‘xceed three. The (mtiro ah.sene(? of the disease in the 
four months, July to November, is worthy of notice, and altogether in aceowlaiu'e 
with what has hwm previously obsei'V(id. Neither among the women nor ehil- 
dreii of Emopean Regiments did a single fatal (lase m'seur throughout the year, 
'riwee Avonien and two children were attacked. 

45. It is intoix^stiiig to compare the .statistics of Small-pox among 
Among the goneroi population imon* ti'ooiis and iirisoiicrs with thosc of the general 
1800 . population. 


• The liret c.:«ph in tin* Itnnila dialrict. were rt*gieUtrc<l on 13l.li, lltli, mill IBtii June. 

f Tlio Civil Surgeuii of Kngjiori* iioli-» iie n ri’iiiNrknlile fad tiint tliu llret cnao in bi» jail oceurreil eiinnUHtieunsly 
willi flio oojuuionopim-nt of the gri>at onthiyak in tlip ISiti Hnmani at Secninlrnhiiil iu th<> Deccan. Tlie pineibility of 
ilip cpidcniic ronnectiuii iM-twei'ii tliia cbolom and tbe ehndnw projected over the Central i’rovut'we in tbie week aiiould 
not be loll aiglit of. 




Eunpaa&l 

Troopi. J SAXITAIIV COMJirsSTO.VKn WITH THE OOVEUXAIENT OK INDIA. ‘M 

The results whieh Imvo been compiled in ihe followinj? statmTusnt show lluU 
compared with the terrible mortality wliicli it occasioned aniun^ the people in 
IHfJli, Small-pox in 1870 was singularly dormant. 
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M). The exciossive prevalence of fevers within a certain portion of the* 
P«Tm which had hcon unusually pre- countiy in 1870 hus been already adverted to In 
sBient In 1889 caused still greater sick- ;j )i^(5t) the ttoops ivt many statious m tho third, 

h”U"hcM’°hiS‘r”h«l‘in'1uy'ye« suffered niutdi, and in most 

aince w#s. of them duriuf? the past year the sickness pi’cvailcd 

Avith even {greater intensity. 'I’hc admission rate for this one class of diseases 
in 1870 was 831. per 1,000, a hi^dier ratio than that of any year sinoe 1858. 
In 1858, wlien the troojis Avere niucli exposed in the field, the admissions from 
this one cause equalled no less than 1,442 tier 1,000, hut they took pl^ie 
chiefly during the heat of May and June. From 1850 to^ 1800 the proportion 
fluctuatiAd b<‘tAvecn a minimum of 402 in 1808 and a maximum of 805 in 1802. 

47. Onc! hundred and forty-three of the cases of fever in 1870 proved 

Alu™., u» 0 , 1 .«.« "t; ypw 1,000 of avom-o 

hu been high, it was smaller than usual lu 18o8 lIlO doU-tll rflto irOlTl io\OI^ 0(|UfUl(3d 18 57t 

lupropuruou to the number 0 i CMC. treated. ^ mortality luus iitwor siiioo lieoii eveii 

approached. In several of the intervening years, hoAvever, as .shown in tho table 
AAdiicdi AA'as given in last annual report, tlu^ loss under this head has lieen greater 
lhaii in 1870. In 1850 the ratio avjis 0*58; in 18(}0, 4‘85, and in 1800, 4‘71. 
As regards 1870, it therefore appears tliat Avhih? fev'crs have been much more 
prevaleut tliaii ordiuaiy, the luortalily luisbeen smaller than usual in proportion 
to Ihe numlxM’ ol' eases. 

48. In the tables for 1870, a sjjeeial statement has been added to shoAv 

the ndative nrevahnice of tcA-ers in diflerent groiujs 
Tbs comparativo prcTalottco of the die- , , • ^ i j.i ii.i t a -i i* 

ease in diflerent stations, and its distri- HIkI stXltlOllSy £IH(1 JllSO TlXO llKin.t'nly CllSt'J^JOlXllOll (dl 

toion by monihs are .hewn lu Tabic the disoasi;. These statistics embrace many interest- 

ing details. It appears from them that the inci¬ 
dence of tcv(‘rs AA'^as very unequal in diflerent iiartS of tho eoiiutiy. The 
lulmission rate which in liengal i’roper Avas only 305 per 1,000, in tJio second 
group Avas 358, in the third tit), iu the fourth 1,200, and in tlio fifth 1,450. In 
the first of these the mmAlMur of cases, althoiigli small, was sliglitly in excess of 
the })roj»ortion for 18(50, hut liotli 18(50 and 1870 compare very favorably with 
the y(‘avs 18(50—(58, iu tlie fiv.st, of Avhi(di the natio Avas as high as 773 ])er 1,000. 
Foi't William, in 1870, Avith 418 eases per 1,000, does not show so well as either 
Jlarrackpore or Dum-Dum, in Avhicjh the ratios aati'c only 22(5 and 201. In the 
second group the iTsults Avere gmicrally favorable, hut Futteligurh, Cawnpon* 
and Allaluihad all suffer'd above tlie averag<‘. In the third group, Shajehan|K)re, 
Darcilly atirl Momdahad, lying immediately to the west of tho line of 80“, escap- 
(xl with little .siekuesB, and the same remark applies to Muttra; hut at Roorkec; 
the epidemic prevalence of fever Avas mark(‘d, and it aaus also manifested, 
although in a minor dt'gree, at both Delhi and JVItHsrut. All the stations iu the 
Iburtli group came marktdly within its influnneo, hut at Agra, Morar and 
(iwalior the results were loss unfavorable than at the other stations. Jhansie and 
.1 uhhulpore, with 1,077 and 1,550 eases pew 1,000, sufterod much. In the Punjab 
the discjise was Avidcly spread. Umhalla, Ferozepore?, Mooltan and Seal koto 
were exceiptiojis, but, as a rule, the European troops in this province sufterod 
gresitly. At Attoek, Nowshcra and Peshawui’ the proportion of admissions, 
1,020,* 2,130 and 3,007, Avas very high; and in estimating tlie numbers at the two 
hist, it must he roraemhered that these nftums include detachments of 131 men 
fi-om tho one, and 592 from tho other who were tempomrily transfeiTcd to the 
hill of Chorat, and heneftted greatly by the elumge. Kovember shoAi's the gi-eatest 
number of cases of fever in any one month, but in nrairly all the stations which 
suffered severely, there was a marked ineniaso of the disease in the month of 
August, as was also the case in 1809. 

49. A reference to Table XIX will show how indmdual regiments at 

unhealthy stations suffered from fever. The 104th 
wcIuV-wn ta af.'tSirt *of Svidu” llogiiuent at oAvshera for example, witli a stren^b 
regiment.. Bud espcciBiiy of the 88th of 097 men, of whom 100 wci’c in tho hills during 

**‘““*^' the hot weather and rains, had 1,141 cases of fever. 

In the l-hth and the 38th Regiments at PeshaAA'ur, even with tho benefits wliich 
tlie leiuporaiy oeeupatiou of Chorat conferred on detachments from each, there 


The effects of DBlBrionc infloeneei are 
well ahtiwn in th. atatiatic. of indivIdniU 
regiment., Bud especially of the 88th 
Ecgimcnt. 
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were 2,789 cas^ of fever in the one and 2,177 in the other. Tlio conditirm to 
which a body of men may be reduced by malarious influences is well illustrated 
by the case of the 38th Regiment. On the Otli of November 1670, the Surgeon 
reported that the men were thoroughly saturated with fever poison, that they 
W’ere pale and debilitated, very few of them being fit for the most ordinary duty. 
There were then 179 actually sick, or 38 per cent, of the strength. One hun¬ 
dred and thirty-nine of the men were reported to have enlarged spleen. The 
testimony of the Commanding Oflioer is even more striking. On the 24th of 
December 3870 he writes; “At the end of last month 1 rejoined the regiment 
after an absence of 12 months. 1 took an early opportunity of inspecting the 
regiment, and must say that I could hardly have believed it possible that a 
Ixidy of men, such as I left the 38th Regiment twelve months since, could have 
in that time so changed in general appearance and physique. In foot I never 
saw so spiritless and thoroughly washed out a looking lot of men in my life; the 
oftieers were in a similar state. The sick return shows that there are 272 men 
unfit for duty, and from the information afforded me by the medical olfietu's, 1 
am led to believe that a similar number, if suddenly ciilled uj)on for active 
servicse, would bo found unfit for the emergency.” The l•egiment continued to 
suffer; on the 2nd March of the current year there w^ere 71 men in hospital 
and 234 convalescents, and it w'as considered advisable to remove them fi*om 
Peshawmr. 

60. To these results the experience of Cherat presents a striking contrast. 
Th. Cherat hiu haa asata proved of This hill hus again boon used as a sanitorium in 

much honefit on the occaelonofan epi- 1871 for tllO tl'OOps at PcsliaWUr, and its employ- 
dMto at Peihawur. ment for this pui 7 )ose, not only in 1870, but also in 

pi-evious years, when the garrison w'as prostrsited by epidemic diseust^, has been 
attended with so much benefit that some acooutit of it may not be uninteresting. 
Forming part of the spur whieh sejmratt's the Pcshawur valley from the valley 
of Koliat and of the Indus, it rises to a height of 4,4(K) feet above the level of 
the sea. The general structure of the ridge is n'jioi-ted to consist of loose 
friable slate with masses of mountain limestone whieh present here and tlicre 
veins of metsimorphic sandstone. l’h(!se hills are 30 miles fi'om Peshawur, 
and for about 12 miles of this distance llic grand tmnk road is available. 
Between the 27th September and 2nd October 1870, 700 num were removed 
from Peshawmr and hujated at Cherat. They were selectefl because they were 
w'eakly, and yet the sick rate among them from all causes was only from 5 to 6 
per cent. Among the troops at Peshawur during the same time it was often 
as high as 25 per cent. Hitherto the men have lived in tents on the hill. In 
them the thermometer rises to 90° and 92°, but the mornings and evenings are 
always cool and pleasant. The water-supply is excellent, but its distance, about 
tw'o miles below' the ground occupied by the trcK)ps, is a drawback. 

61. In considering the history of fevers among Eunqiean s<ddiors in 1870, 
sutive Troops and Prisonsrs also it is important to comfmre the results with those 

suflTorod much from fevers in 1870. prcscnttHi by othci* scotions of the Community. A 
comparison of Table XV of Euroijcar) ti-oops W'ith a similar table bearing the 
same number in the series for Native tifKqis aifords much interesting infor¬ 
mation. The admission rate for fevers as a whole, whwjh was 884 per 1,000 
among British soldiers, was 837 among sepoys, a proportion w'hich is almost 
identical. But the details of wlii(?h these general results are com|)o8«i present 
some striking varieties. In Bengal I’roper, for example, owing partly, no doubt, 
to the diflerenee in the stations occupied, the admissions fi-om fever, which 
equalled only 306 per 1,000 among European^soldiers, were 008 among the 
Natives. But this marked difference is not altogether due to this cause, for at 
some i>laces the sepoys suffered muc.h where the Europeaiis comparatively 
escaped. At Fort William, for example, the European gjirrison had 418 cases 
of lever per 1,000, whereas the Natives had 3,076. At Dum-Dum and Ban-ackpore 
similar results arc obsen'able. In the second and third groups the statistics arc 
still markwlly in lavor of Europeans. In the fourth grouj) the numlM^rs were 
nearly approximate. In the fifth group the Native soldiers have much the ad¬ 
vantage. in the jails the results in every group are more favorable than among 

1 
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the troops. In the Agra and Central India group, for example, the admissions 
from fever among prisoners were 362 per 1,000; among European troops they 
were 1,209, and among Native troops 1,375. In the Punjab again the ratios 
for each class were respectively 660, 992 and 1,460.^ 

52. The mortuary registration gives ample evidence that Pevers were very 
PwenwOT TW 7 prevalent among the people in some parts of the 

pt^ie la eeruia parti. Country during 1870. In all the provinces indeed 
the deaths attributed to this cause exceeded the numbers returned imder the 
same head in the year previous. 
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63. The Fevers which occurred among European soldiers have hitherto 
Amon, E.«„« «> been sMken of as if they all belonged to the one 

from Fitch us biianA u lum bNn du great olasB Known as nuilarious, and although the 
to Typhoid. great mass of them were undoubtedly of this cliar- 

acter, there is ample evidence to show that not a few were genuine oases of 
Enteric or Typhoid fever. These were not confined to any particular station or 
to any particular month. Of the total of 163 deaths from Fevers, 62 arc 
believed to have been due to Typhoid. Hazareebaugh, Fyzabad, Lucknow, 
Oawnpore, Delhi, Morar, Moradabad, Ferozepore, Eawul Pindee, Peshawur and 
several other places which might be named all supplied eascst. This general 
distribution of the disease is remarkable. 

The deaths occurred in months as follows:— 


January ... 

• •• 

... 0 

July ... 

.j 

February... 


... 4 

August... 

... 5 

March 


... 6 

September 

. i> 

April ... 

• • • 

... 6 

October 

... 4 

May 

III 

... 18 

November 

. . 0 

June 


... 4. 

December 

... 




Totaj. 

... 62 


In nearly every instance those who died were young men new to the coxmtry, as 
shown in the following statement:— 


Years of age. 

No. of deaths. 

Years of ago. 

No. of deaths 

16 

1 

24 

3 

18 

S 

26 

6 

19 * ... 

7 

26 

3 

20 

6 

27 

2 

21 

8 

28 

4 

22 

8 

31 

1 

23 

8 

33 

2 


Totai. ... 62 


64, Of apoplexy 100 cases were treated during the year, and 54 deaths 

were due to this cause. The admissions were in the 
^ proportion of 3-0 and the deaths of 1-62 per 1,000. 

In 1869 the admiasions were 7*0 and the deaths 
3 78. For the ton years, 1860—69, the cases Iiave averaged 4'3 per 1,000, and the 
deaths 2T6. The results for 1870 are therefore favorable. A special table* has 
also been added to show particulars regarding this disease. Of the 100 
admissions, it appeare that 78 took place in the four hot months, April to July. 
The cases were most numerous in the Punjab, and there also the proportion 
which proved fatal was much greater than in any other of the provinces. 

66. Dysentery and Diarrhoea taken together contributed a ratio of 102 

admissions, and lirom the former there were 2'07 
** deaths per 1,000. None of the cases of the latter 

proved fetal. Neither in the proportion of attacks 
nor in the ratio of deaths is there any marked difference in the different groups. 
In the Punjab the returns were the most favorable. The incidence of those 
affections at individual stations can be seen on reference to Table XI. During 
the ten years, 1860—09, the admissions have avwaged 158 per 1,000. The results 
for 1870 under this class of diseases are therefore more fevorablo than they have 
l)een generally during the previous decennial period, and present a considemble 
improvement on those of 1869, when the cases equalled 146, and the deaths 
3-55 per 1,000. 
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66. Of Delirium tremens 186 oases were treated or 6'6, and of these 9 

were fetal or '27 per 1,000 of strength. These 
fisrures are much under those for 1869, when the 
number of European soldiers who suffered from this 
disease! was 223, and the number who died from it 22, the ratio of admissions 
having equalled 6‘4, and that of deaths ‘64 per 1,000. 

67. The admissions from hejmtitis were 1,903 or 67 per 1,0CW. In the ten 

yeara, 1860—69, the rate averaged 69, but this was 
chiefly due to the large proportion of oases in 
the earlier years. The ratio for 1870 is somewhat 
greater than that for 1869, winch in its turn compared unfevorably with the re¬ 
sults of the years which immediately preceded it. The death rate in 1870 was 
3'7l, showing an improvement on 4’94, the ratio for 1869. In the first four 
gi'oups there is no great variation in the mortality due to this cause; the ratios 
tor the Punjab are below the average. 

58. The results of the measures taken for the prevention of venereal 
Ven«»u diuue hM pmUM in nudi diseaso liave not lieen so satisfactory as might have 

the luno praportion uintiMibnr pre- been CXpCCtod. 
celing yean. ^ 

The follou ing statement shows the ratio of admissions among European 
troops from this cause at the different stations in each of the 12 years, 
from 1869 to 1870, while the letter D or E in the last column indicates whether 
there has been any decrease or excess in the ratio during 1870 as comparod 
with that of 1869. This table includes all the stations occupied during the 
jmst year; and of the 51, where statistics of former years are available for com- 
jiarison, it appears that in 23 there has been a dimimitiuu, in 28 an increase of 
admissions from venerea,! disease. If only the 40 places bo taken when? lock- 
hospitals existed, it will he foimdthat in 17 of them the results in 1870 are more 
favorable than they were in 1869; in 23 of them, on the other liand, the roturns 
show an increased prevalence of disease. In many cantonments the ratio of 
Jidmissions continued very high. The totals of this statement show tl»t for the 
army, as a whole, the admission rate from this one cause was 202 per 1,000 in 
the pa.st year, or slightly in excess of the ratio for any one of the provious four 
years. It must be admitted, therefore, that whctlicr avo examine the returns 
from individual cantonments or from the army as a whole, the results arc not 
satisfactory, and the measures which w(!re enacted for the prevention of Vene¬ 
real disease have foiled to produce the beneftcinl results which were anti¬ 
cipated. 


Sinimf-nl showhtjj the Anmnl Ratio of Aiimigtiont from- Venereal Riteaneper 1,000 of Eurepean 
Tronpe accnpplng each Caniunment in the Bengal Preeidency in the 12 geare, IS59—70. 


1 

2 

a 

4 

C 


7 


9 

10 

11 { 12 

13“ 

14 

16 

Xo. 

OAKTOA'MEJJT. 

ls.58 

186(> 

1861 

1862 

1863 

1864 

mn 

t866i8e7|l868|l860 

L_ ' 1 

1870 

Kxccaii or docroasc 
in 1870, oB rtnii- 
paiwl with 1860. 

1 

Fort Williaoi .. 

.S87 

466 

392 

368 

281 

417 

314 

1232 

335 260 

263 

106 

1). 

-1 

Dum.Pura 

260 


.811 


«9» 

141 

164* 

270 

144*374 

138 

234 

E. 

8 

Barrackpore 

218 

847 

236 


193 

197 

369 

200 

166 8)6 

236 

221 

I). 

4 

Ha/Arcebavgli ... 

681 

660 

084 

137 

3ti9 

132*206* 

29] 

160*317 

216 

172* 

I). 

5 

Dinaporo 

604 

651 

628 

613 

602 

368 803 

466 

m 819 

842 

263 

1). 

(! 

Bcnarea 

468 

649 

697 

807 

229 

336 

496 

407 

410 ,306 

808 

345 

E. 

7 

Chnnar 


. .. 



... 

... 



... 

392 

484 

£. 

8 

Fyaabad 

i'eo 

402 

485 

268 

269 

263 804 

330 

1176 

163* 

S81 

K. 

» 

Lucknow 
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406 

267 1410 

SOI 

208 

188 

262 

181 247 

170 

268 

K. 

10 

Seeianoro 

386 

324 

426 1297 

296 

2.32 

408 

480 

167*. 94* 

210 

282 

E. 

J1 

Fotteliglmr ... 


608 

486*;307 

178 

269 !]B7* 

131* 

174 ‘169 

401 

92 

I). 

18 

Cawnpore 

611 

668 

64S 1411 


200 289 

268* 

108 260 

439 

441 

E. 

18 

AUababad ... 

162 

321 

390 1360 

426 

286 

229 

236 

228 |S96 

346 

316 

». 

14 
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299 

817 

276* sai 

368 

209 j612 

.'143 

288*,261* 

1 

142 

397* 
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Statement ehoumg the Annual Ratio o/Admittiont from Venereal Disease per 1,000 of European 
Troops occupying each Cantonment in the Bengal Presidency in the 12 years, 1859 — 70, 
—continued. 


1 


No. I CAKTuNltKItT. 


15 Baroilly 
10 Moradabnd 

17 Koorkoe 

18 Meerut 
10 IMIii 

20 Muttra 

21 Agra 

22 Murar 

23 Gwalior 

24 Scepreo 

25 Jhanaie 
28 Nowgong 

27 Saugor 

28 Jubnulpore 
20 ITinltaira 

30 JoUundiur 

31 Foroaepore 

32 Hooltan 

33 Itera I a m a e I 

Klian 
Seulkote 
UmHtMur 
38 Fort Lahore 

37 Mcean Moor 

38 Rawul Pindee 
Catnpbetlporo 

40 Attook 

41 Nowihora 
'12 Peshawnr 


IJill Stations. 

13 I Daijeoliiig 

44 I Raoockhot 

45 I Chuokrata 
48 Diigidiaio 
47 Sulmthoo 
4S Jiitog 

40 Dhunnsalla 
60 Kangra 
51 I Chnmlia Uilie 
,53 Murree Hilla 


I mu Depdl*. 

53 j Daijooling 

54 I Nynee Tal 

55 Laudour 
58 : Ktwaowlie 

57 j Dalhonoio 

58 i Murree 


1850 


887 

227 

m 

630 

.303 

378 

264 

included 

abuTO. 


1880 


242 

601 

214 

413 

240 

382 

220 

J 


311 

807 

285 

130* 


280 

218 

m. 

101 


111 * 

212 


306* 

174 


482 

523 

266 

204 

1210 

220 


|318 

161 

1211 

368 

106 


82 

1222 


1 


6 

8 

7 

8 

9 

10 

11 

12 

13 

il4 

.' 1.3 

1 










1 

{Excees or doerrah 


186S 

,1861 

m2. 

1861 

.1861 

►1805 

►186« 

t;18601870| ill 1870, aa com 










1 

1 j*aro<3 with 18(19, 

■ 

260 

327 

232 

162 

ICO* 

176 

202 

347 

^263 

1). 

807* 

427 

838 

446 

200 

186* 

200* 

207*204 2.3<!* J). 

iKyTii 


102 

177 

213 

172* 

127 

93 1180 

.132 . 1). 

lb\t% 


386 

338 

280 

172 

74 

131 

143 !169 

I K. 

666 

377 

204 

379 

315 

.356 

106 

160 

127 

277 

' K. 

480 

364 

180* 

363* 

177 

161* 

180* 

08 

111 

2.13 

! li. 

437 

242 

101 

184 

179 

284 

817 

153 

192 

247 

K. 

301 

173 

261 

190 

278 

230 

167 

184 

223 

172 

V. 

217 

73* 

340 

280 

160 

58 

173 

131 

360 

214 

1). 




176* 

111* 

101* 

114* 

150* 

326 

248* 

11. 

►273 

322 

470 

340 

203 

107 

153 

170 

404 

384 

1). 

246 

310 

232 

160 140 

88 

145 

270 

441 

244 

1). 

400 

817 

473 

300 l368 

246 

ISH) 

lliO 

141 

103 

E. 

288 

363 

470 

626 !271 

120 

105 

180 

203 

242 

1). 

406 

300 

226 

182 !166 

101 

111* 

02 

90 

150 

K. 

346 

.363 

299* 

175 

90*180* 

65* 

104*167 

180 

K. 

483 

333 

14-t* 

185 

118 

310 

06* 

127 

151 

100 

E. 

415 

359 

220 

111 

130 

106 

12^1 

102 

108 

83 

11. 
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00 

18 

0 
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60 

1.U 

F.. 
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''217 

186* 
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130 

104 

152 

112 

118 

170 1 

E. 

247 

227 

171 

263 

61* 

190 
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100 

188 

328 1 

E. 


214 


151 

220 

108 

185 

119 1 

123 

33.3 

K. 

238 

246 

228* 244 i 

107 

160 

130 

160 

L43 

108 1 

K. 

214 

318 

107* 

220 !100 

217 

154 

161* 

134 

126 ' 

11. 

163* 



00*803 

64 

64 

Itfl* 

86 

44*1 

11. 

141 

.307 

,,, 

168 :i.l7 ‘ 
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03 

134 

150 

92 1 

I>. 

116* 

296 

170* 

171* 

135 

30 

.38* 

74 

92 

80 

1). 
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mt 

204 
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72 
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80 
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B. 
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89 

114 
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07 
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68 
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For the Army aa : 
a wholo ... ■ 


* Mol occupied during U)« wbolo rear; gonenlly for perioilewurylng Arom lix to eleven raonllie. 

69. But before concluding that this failure has been due to any (hifeot 

in the arrangements recommended, it is necessary 
to enquire how far the rules prescribed liave sw^lu- 
faetmanaw IB whuhtiw rules hare been ally bocu cuforcod. In the circular memorandum 
adainutered. wlucli wos issuod by tlic Q,uarter Master General, 

No. 69, dated the 20th December 1869, and in Home Department Resolution 

K 
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No. 829, dated the 11th Tebruaiy 1870, particuhff notice was directed to 
certain points in the administration of the j^es which had not received suffi¬ 
cient attention, and the necessity for the strict observance of which was tu^od 
in my general review of the Lock-Hospital Reports for 1868. These orders, 
however, have not yet been fully acted on. Until the rules in force have had 
a fair and earnest trial, it is impossible to say how far they are suited to the 
end in view, or in what respect they require mc^fication. It has therefore been 
suggested that they should remain as they are, but that the attention of all the 
authorities concerned, both civil and military, should be drawn to the necessity 
of making a much more strenuous effort to secure success than has as yet 
lieen generally attempted. The duty is one which is extremely distasteful, 
but unless the civil and military authorities heartily combine to take the 
neceasary measures, little good can lie effected. 

60. A special report on the working of the Lock-Hospitals during 1870 
Th« of tt. tart d* y«« Iho* ^0* submitted to the Government, and certain 

a muktd improTomoBt on tho pwiooi recommendations have been made, with a view to 

obtain more satisfactory results. These recommend¬ 
ations, however, have reference rather to a more careful administration of the 
rules than to any important modifications of them. While admitting that the 
amount of success which has hitherto attended the efforts for the repression of 
the evil has nut been so great as might have been anticipated, it must be added 
that the statistics of the last six years, during which greater attention has been 
devoted to the subject, as may lx? seen from the statement just given, present a 
very favorable contrast with those of the six years which precede them. 

61. Tho proportion of admissions ftom. Venereal disease in this presidency, 

_ ^ ^ ^ it is further to be observed, on tho whole compare 

pm Litar^iy «ith of rtitis^ favorably with those of the army in the United King- 

ndtod Hngdom wwch •nmutartho Bt. Graham Balfour’s memorandum on the 

'“** * ■ operation of the Contagious Diseases Act of 1866* 

shows the ratio of admissions per 1,000 from primary venereal sores and Gonorrhoea 
during the three years, 1867—69. Taking these two varieties together, compari¬ 
son may be made with admissions from Venereal disease in this presidency:— 



Ratio or admieuhohb m 1,600. ! 

18 « 7 . 

1868. 

1860. 

1670 . 

1 United 7 StAtions nnder ttie Act 
Kingdom, j SttttioiiH not under tho Act 
Bengal Preaidcncy 

ai7 

s:)3 

iiiti 

199 

23.3 

10» 

160 

212 

2(X} 

S»2 


Tlie comparison is not altogether fair, because the Bengal returns include 
secondary as well as primary affections, but, even at this disadvantage, the results 
shown in this presidency are considerably better than those at stations in the 
United Kingdom which have not been under tho Act; and considering the 
peculiar circumstances of this country, they will bear comparision even with 
those of Home stations in which the Contagious Diseases Act has been in 
operation. 

62. Having considered the main diseases which contributed to the 

sickness and mortality of the army in India in 
Tte m general questions connected 

with this statistical portion of the report claim 
attention. Of these one of the most important is, how for have those re¬ 
sults been influenced by age. Unfortuna^y there are no statistics to show' 
at what periods of life sickness is most prevalent, or at what ages men 
are most subject to different diseases, but valuable data are available witli 


* Vide Army Medicftl Department Report for 1860, p. 310. 
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reference to the relation between mortality and age. In the annexed state¬ 
ment, Dr. Brydcn has tabulated the data on this point regarding 1870 
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Dr. Bryden’s ntmorandum in Ap< 
pcndix 0 diictuios the question of tho 
rtInilDn of age to mortality, and also tbs 
eSbot of dimatio influences on bodies of 
non in tboir first year of Indian lorries. 


03. Dr. Bryden has prepared a memorandum on the relation of age to mor¬ 
tality, and in it he has also diaoussed tho effect of 
climatic influenoes on bodies of men during their 
first years in India. Both of these points are of 
great practical importance, and Dr. Bryden’s memo¬ 
randum, copy of which forms Appendix 0, will be 
found to contain much valuable and interesting information. I shall not 
do more tlian direct attention to the main facts which he has elicited, but 
tho whole report deserves very careful study. 

(it. The first question w^hich ho discusses is the extent of sickness and 

mortality among new regiments during their early 
- jom in India, Somparod with what those aro in tho 

been fiw in eicess of thut of tho Army Army generally. Taking the data of tho ton years 
Kenorowy. 1800—69, it appears that excluding cholera, which 

is a varying and therefore very disturbing element, the average annual death 
rate of the European troops in Bengal has been 20'74i per 1,000. Among new 
regiments—and those have not been selected for tho purpose, but embrace all 
the regiments which have landed in the country during this period—tho mor- 
tfility in their first year of service has averaged 32*58, and in their second 
year 21*28; in their third year it has been only 10*32; or if cholera be included, 
the ratios stand thus:— 


For tho Army ({tineTally ... ... ... ... 29'98 

Fur ntgimcDU in their iiiit year of Indian service ... ... 4810 

Fur regiments in tlieir second year of Indian service ... ... 24'61 

For regiments in thuir third year of Indian servico ... ... 18'41 


It thus appears that whether cholera bo excluded in the comparison or not, 
the mortality among regiments during their first year of Indian servico has 
b(‘en very high, and far in excess of what it has been among the European 
force taken as a whole. The data, it is to lie observed, refer only to Bengal, for 
the information required for tho preparation of such statistics regarding Madras 
and Bombay has not hitherto been received in this office. 

(55. The amount of sickness in new regiments is not great when com¬ 
pared with that of the Army generally. For the 
No fair comparison con be made be- European forcc iu this presidency, dunng the ten 
and of tho Army of Bengal. , ycars period already alluded to, the admissions into 

hospital annually averaged 1,754 per 1,000. 
Among new regiments in their first year, the ratio equalled 1,638 and in their 
second 1,500. The daily proportion of sick, which was 67 per 1,000 for the 
Army as a whole, was 64 for new regiments both in their first and second 
year of Indian service. But those results, although at first sight favorable to 
new arrivals, are not really founded on a fair comparison, llcgimonts on first 
coming to India are, so far as circumstances will admit, quartered in canton¬ 
ments which have a good reputation, and are never exposed to the specially 
unhealthy influences of such stations as Peshawur or Morar, which tell so un¬ 
favorably on the sick rates of the British Army of Bengal. 

66. The comparison between regiments in their first year of Indian service 
_ .. ^ . . and tho Army as a whole, both as regards sickness 

arrived regimsnti have bsin doubis wbnt aud mortality, IS morcover impei'fect, because the 
rsgimoati quartered at regiments are themselves included in the 

* statistics from which the standard has been framed. 

In spite of any such advantages, which render the statistics of newly arrived 
corps relatively more favorable than they ought to be, the mortality in them, as 
we have already seen, far exceeds that of the European force in this presidency. 
But if a more perfect comparison be instituted, tho very unfavorable results 
.among those newly arrived are all the more apparent. Taking those stations in 
wliich regiments during their first year of Indian service have been quartered 
along with others who had been some time in the country, Dr. Bryden has 
prepared a very interesting and instructive statement. Here we have two bodies 
of men of much the same strength, under similar conditions as regards cli¬ 
mate, with this difference, that the one body was exposed to these influences for 
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the first time, while the other had already experienced them. The results, 
which are very remarkable, are as follow:— 


• 

New froitiM). 

Admisninn rate ... 

2 ,02«K 

Daily eicic rate 

84-2 

Death rata (exdudifiK cholera) 

4.3-7 

Death rate trom cliolera 

48'6 


Old Troopa. 


fi24 

13-7 

7-3 


The death rate from cholera is unduly raised by the unfortunate experience 
of the Buffs at Meerut in 3867, and this may be regarded as an exceptional 
04186 ; but even leaving cholera out of consideration altogether, the excessive 
sickness and mortality among the new troops are very remarkable. 

67. Nor is the high ratio of invaliding among British soldiers during the 

earliest portion of their Indian service less striking. 
In new regiments, during their first year in this 
climate, the loss from invaliding averaged 28'83 per 
1,000; in the second year it was 47‘7b. Occurring 
bodies of men in the very commencement of their Indian service, 
they might bo expected to be in a high state of effioiency, these 
are very heavy. But taking all recruits as well as new corps into 


Hearijr oas.tbird of all Iho lavalW- 
ii)( of tbo loot six jtxrs has been in 
msn of less tban tteae ysus’ Indian 
serriee. 


among 

when 

losses 


among those who have been some years in the 
country, and the results arc strikingly unfavorable 


account, the loss in their early Indian experience is even more startling, 
for it appears that out of 10,000 men sent home as unfit for service in this 
country during the six years 1805—1870, over 3,000 had been less than thrive 
years in India. 

68 . The mortality among new regiments has been compared with that 

Uortolitjr of all msn should in future 
bs shown aooordintr to Isnetb of Indian 

to the new arrivals. It would be of much interest 
and practical importance to study the inlluence of Indian service on the 
mortality of the Anny as a Avhole, but the data neccssai'y for the purpose 
arc not available. The death-roll now in use does not stale hoiv long the 
men had served in India. It is very d«.'sirable that this defect should be 
remedied. 

69. It may be stated then, as a fact fully proved by statistics, that new 
Proetieai importance rf tbs fact that vegimcnts Contribute to sicknoss, mortality and in- 

now regriments are suiiioot to groat sick- validing in a proportion very much in excess of 
nsss and mortality. ratios for tliose wlio liavc been a longer time in 

India. Whether this is to be attributed to the process of what has been tta incd 
acclimatization, or to the inexperience of new arrivals, who arc loss able to 
take care of themselves in a new country, or to the fact that the material 
of which these new anivals are composed is to a great extent of an inferior 
quality, which rapidly succumbs to climatic influcnci's, is a question which can¬ 
not easily be determined. But whatc'vcr may bo the true explanation of the 
results, and probahly they are more or less influenced by all these causes, there 
can be no doubt that the facts are of great pnictical importance and deserve 
careful consideration, not only in determining how regiments im their first 
landing may bo best cared for, but also how far it may bo expedient to garrison 
India with men enlisted for short periods. 

70. An opinion has for some time prevailed among medical men in this 
Tberu an, w data to shew tbo oom- pw’sidency, that mucli of the sickness, mortality and 

pariti»« amount of aiokoMa at different invaliding wliicli havo occuiTed in tlic European 
“*"• Army have been d^uo to the yoimg lads w'ho have, 

especially of late years, formed a large proportion of the new regiments and of 
the drafts of recruits. Unfortunately there are no data to shew the relative ratios 
of liability to disease at the different periods of life. It hardly appears to be neces¬ 
sary to add to the numerous returns already required from officers in medical 
charge of European troops any special return in order to obtain this infor¬ 
mation, but if the new forms lately designed to show the comparative ratio 
of admissions from upper and lower stories of barracks are generally and 
carefully kept, they will contain all the data desired. 


1 . 
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71. As regards mortality, Dr. Bryden has shewn very clearly that the 

European soldier in India ages quickly, and that 
the losses both by death and invaliding rise rapidly 
and become extremely heavy at those periods of 
life when men are generally supposed to be at their prime. But apart from 
this truth, his statistics also demonstrate the very high ratio of loss from 
both these causes which have occurred among very young men. In the 
now regiments landed between 1864 and 1869, the deaths during their first 
year of Indian service equalled 22’61 per 1,000 in men under 20, and 40‘76 
in men between 20 and 24. The invaliding was 27’30 and 19‘86. In the 
second year at these ages the deaths were 4‘01 and 18* per 1,000, and 
the loss by invaliding 27'30 and 19’36. The fact that, during the last six years, 
of European soldiers under 24 years ag^io loss than 1,307 have died and 1,895 
been invalided is well w^orthy of attffl|kon. IIow far these results have been 
due to the youth of the recruits, and hw far to their weakly physique, cannot 
be shew'u. In all probability both causes have had an important influence. 
However this may be, there can be little doubt that the recent measures which 
have been adopted to prevent very young lads from coming to India will have 
a good effect. 

72. The statistics of age in relation to deaths and invaliding are shewn 

„ ., , .... .... in the annexed statement, and the ratios at the 

ity and uvaUdio(. Same time Compared with those of the Army in the 

United Kingdom. 


2)eafhs aceording to Age, 
(Tnrhuling Cholera). 



ytAM. 

Under 20. j 

i 

»> to 21 

28 to to. 

86 to 84. 1 SStoSB. 

40 And upward!. 








■1863... ... ; 

7-47 i 

18-86 

28-14 

28-66 



1864... 

13-80 j 

11-33 

23-4.9 

29-76 



1806... 

8-27 1 

12-33 

24-74 

38-32 



1866,., 

4'80 , 

11-78 

1800 

27-31 


1 

1807... 

ie'70 1 

26-46 

26-84 

39-24 


(2 

1868... 

16-46 1 

14-72 

10-24 

26-38 



1869 .. 

16-7.S 1 

30-61 

36-11 

67-16 



J870... ... 

8-84 1 

16-86 

17-83 

3097 


Average of the 8 yearn ... 

11-64 j 

1«’62 

23-67 

3472 


ItegimenU in their firnt 
year of Indian nervine ; 

1 

22-61 > 

40-7(i 

66-10 

67-66 


EegimentJi in thoir nocond ' 
year of Indian nervine ’ 

1 

4-61 ! 

1 

18-01) 

27-62 

40-61 


Army of the United King-; 
dom,rxcluitveofDei>dt«. ' 
186»—07 ... i 

1 

3-08 1 

6-79 

7-70 

12-34 1 16-88 

I 1840 


1 


... 


- . 1. .. 

1 


Invaliding. 



— -- 

. — . - 

■ "" 


Bengal Army, 1866—70 ! 

25*98 1 

1 

26-04 

39-74 

" 78-84 

1 

Kegimente in thoir first 1 
year of Indian aorvioe 

27-30 

19-36 

86 66 

36-61 

BegimenUi in their second 
year of Indian service 

1 

32 28 

41-74 ' 

46-16 

74-49 

Kegimentsin their third 
year of Indian service 

30 83 

24-60 

43-36 

96-76 
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EiuropMii*| 

TrooRi. J 

7S. The annexed statement shews the numbers of married and unmarried men of the 

Tiu inmben «f auritd tad aamw- European Army serving in the three presidencies as they stood 
rled^MlmiiitlittlauprmliUaaiii. on the Ist May 1870. 

Abtkact of Marritd and Unmarried Eur^tan Non-Commmiontd Officm and Soldier) terving in ike three 

Pretidenoiee, 1 #/ Mag 1870 . 




KtAICIF SlieOtAMTfi. 

SiaSBAHTf. 

Kiirx AVB Fai. 

Torsi or au. Obadm. 

coai»9. 

i 

•S 

1 

1 

1 

i 

s 

It 

I's 

V 

s® 

h 

i 

s 

1 

1 

t 

P 

P 

II 

fl S 

i® 

Oa 

1 

£ 

1 

1 

1 

1 m 

i 

0 

P 

% 

Is 

|1 

gs 

£3 

& 

■g 

1 

n 

1 

2 

u 

p 

p 

Pnglneert, 










j 

1 






Bengsl .. 

2 

2 

1 

66 66 

25 

10 

27 

27-02 

48 

13 

36 


i 25 

64 

28-08 

MsdraB ... 

s 

2 


100 

25 

17 

6 

77-27 

164 

4 

11 


23 

16 

68-97 

Hombay ... 

2 

1 

1 

5() 

4 

2 


100 

8 

3 

> 

-76 

6 

2 

-76 

Totai ... 

7 

5 

2 

71'42 

64 

29 

32 

47-64 

1 210 , 20 

48 

29-41 

64 

82 

39'70 

Arlitlerg. 

• 















Bongfil 

154 

102 

37 

7338 

' 278 

143 

149 

48-97 

5,880 

476 


8-36 

720 

6,394 

11-77 

Madras ... 

70 

57 

11 

83-82 

122 

84 

42 

66-66 

2,616 

.366 

s 2,238 

13-72 

497 

2,291 

17-82 

Bombay ... 

«7 

61 

10 

83-80 

108 

68 

50 

63-70 

2,SS8 

2.3.3 

2,132 

9-83 

342 

2,192 

13-49 

TdTai. ... 

201 

210 

68 

78 36 

508 

285 

241 

54-18 

10,833 



9-18.) 

1,659 

9,877 

13-63 

Cavalrg. 
















Bungal ... 

55 

26 

‘22 

6416 

185 

55 

89 

.38-19 

2,070 

179 

1,817 

8-96 

260 

1,928 

11-88 

Madraa ... 

20 


6 

68-42 

60 

27 

31 

46-65 

840 

84 

802 

9-48 

124 

8.39 

12-87 

Bombay ... 

28 

19 

4 

82-6(> 

70 

47 

25 

06-27 

826 

86 

826 

964 

152 

864 

16-10 

Totai ... 

lOS 

68 

32 

MM 

.305 

129 

146 

47-07 

3.7.36 

3(9 

3,414 

9-20 

636 

8,621 

12-89 

li^antrg. 
















Bengal 

288 

164 

82 

66-66 

1,312 

619 

670 

411-66 

26.968 

1.0] 1 

1 

22,662 

7-81 

2,694 

2.3,:ioi 

1001 

Madraa ... 

72 

6.T 

22 

70-66 

369 

146 

204 

41-71 

7,624 

618 i 

6,698 j 

8-66 

817 

6,824 

10-69 

Bombay ... 

09 

52 

26 

6666 

360 

182 

157 

63-68 

7,290 

637 

6,704 ; 

! 

7-41 

771 

6,887 

10-06 

Total ... 

459 

269 


67-41 

2.041 

847 

1.031 

45-10 

40,772 


36,864 1 

7-87 

4,182 

87.016 

10-18 

G B A « u 











1 





Total ok 

ALL Armb 

860 

542 

222 

70-94 

2,908 

1,290 

1,419 


66,661 

4.499 

48,924 

8-42 

6,331 

60,696 

11-12 


It will be observed that although the proportion of married men among Staif Sergeants 
ai^ Sergeants is high—70 and 47 per cent., the ratio for the rank and file is much under the 
number allowed, and that in the Infantry this proportion is considerably lower than in either 
the Artillery or Cavalry. In the Artillery the ratio for the three presidencies averages 9’99, 
for the Cavalry 9*20, and for the Infantry only 7*87. 
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74. The comparative sickness and mortality among the two classM in 1870 are shown 
cwBHretiw sitben ud aortiuty in the following Table, and side by side with the figures for that 
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76. The results are clearly indicated in the following remarks by 

The TMUlU u abewa ia Dr. Brydea't Dt. BrydeH 
mamo. hera (iran ara nuoh tha auaa 
aa la prealooa yetra. 

Tlio aUiteraeniti which follow contnuit the sickness and jportality of the married ns dis¬ 
tinguished from the unmarried men of the army. The figures and ratios are shown in a 
parallel form for tho four years 18fi7—70, the period for which the returns have lieen receiveil 
from regiments and batteries. The details differ in some respedts from those given in the 
more accurate general statistical tables; but the totals arc approximate, and the ratios may he 
accepted as illustrating vciy clearly the conditions determining an excess or diminution of 
disease in the two classes. 

As noticed on former oocasions, tho results shown in the return for married and unmarried 
men must be read in connexion with those shown in the Ago Table for tho year, since the 
ratios are to a great extent representative only of the fact that tho married men are, os a body, 
of an ago which contrasts with that of the unmarried men taken in tho aggregate. 


Percentage of Married and Unmarried men below and above 30 geare of age. 



Mawiies Mbit. 

UiriCABBlBO Mxw. 

! 


tmi7. ISOS. iNim. 

1 

1870. 

1867. 

1N(U. 1 IHHII. IS70. 

1 

: Above 30 ycorii 

08 OC 68 

74 

28 

28 32 32 

; Bulow 30 „ 

32 3t 32 

20 

72 

72 08 68 

ii 

j' Totai 

!i 

im 1001 100 

100 

1 

1(X) 

100 100 100 


In the Age Table it is shown that the ratio of mortality for men above 30 is consistently 
double of that for men below 30. 

Reenlfe a* regarde the death rate ehown in the Age Table for men below and above 30. 


(Exl'ludtng Cnor.KRA.) 


i| 

BB1.0W 30. 

1 Abovx 30, 1 

1 

8tren)fth. 

Dflaths. 

Kato 
per 1 , 000 . 

Stronirt)!. 

Dentha. 

IllltB 

per 1 , 000 . , 

i' 

I8t!7 

|i 

25,790 

318 

12’33 

10,857 

286 

20-26 ; 

I 1868 

i 

2.3.487 

332 

1414 

10,122 

240 

24-80 1 

; i8oi» 

24.611 

482 

19-66 

11,446 

435 

38-01 

1 1870 

22.137 

363 

16-96 

11,305 

346 

30’36 

- 1 


Hence, married mtm (tho older class) give a death rate in excess of that of the younger 
class, the unmarried men. 


Death rate in the Married and Unmarried contraeted. 



Ummabbird, 

Uabbibo. { 

1 Year*. 

Streagfb. 

Deatha. 

Rat« 

per 1,0U0. 

strength. 

Doalhe. 

Bate 

per 1,000. 

1807 ■... 

30,862 

42)8 

16-10 

3,012 

in 

19-26 j 

1868 

30,330 

627 

17-37 

3,361 

79 

23-68 

1809 

30,728 

817 

26-60 

3,460 

117 

33-90 

1870 

31.169 

_ 

029 

2018 

3,440 

83 

24-13 1 
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The diseases peouliar to old men predominate in the case of the married, and those to 
which the young are more espeoially liable in the case of the unmarried. 


Death rate* of the four years in the two classes contrasted. 


Ciuati or DiJtTKi. 

Uituio, 

Unttssiso 

1870. 

1B6B. 

im. 

1867. 

IS70. 

1660. 

18S8. 

issr. 

Cholera 


•87 

14-2() 

2-08 

17-26 

•61 

16-76 

136 

1100 

Fevers ... ... 


2'ltl 

436 

•88 

1-00 

4-20 

650 

326 

280 

Heat A)iopiexy 


2'03 

600 

6-27 

2-00 

lie 

800 

231 

1'62 

Drunkeuneas 




f -30 

•33 


,,, 

■20 

•26 

Oeliriuni tremens ... 




i 2-30 

1-33 

■26 

•83 

•10 

•32 

I^senteiy ... 


203 

3'48 

2-:i0 

l-O!) 

1-W.) 

868 

1-88 

2-66 

itopatitis ... 


201 

6'61 

2^00 

]-(H) 

3’4:i 

4-07 

2-87 

2'46 

Heart diseases ... 


1-76 

2'HO 

1-70 

1-00 

1.47 

1'37 

■96 

•06 

Phthisis pulinonalis 


3-20 

2'60 

200 

2-66 

116 

2-02 

136 

117 

Lana diseasrs 


•68 

1-46 

•60 

100 

P80 

■91 

•70 

•94 

Accident ,.. 


•68 

•20 

■30 

•06 

•77 

•76 

■66 

•68 

Saicide... 


•68 

116 

■30 

■66 

•42 

■62 

•46 

•32 

All other causes 


608 

3-77 

3-28 

3'(i6 

3-68 

4'80 

2-63 

2-34 

Died per 1,000 


2600 

4810 

26-26 

36-62 

20'79 

42-.35 

18-72 

28-00 

Exclusive of Cholera 


2413 

33-lK) 

2:V68 

10-26 

2018 

2660 

17-37 

16-10 


Tlio mortality above and below 30 in the married and unmarried was in the following 
j)roportion :— 


Fercentage of Deaths of Married ami Unmarried Men below and above 30 years of age. 


Ahovfi SJO years 
Beluw 30 „ 




1 UlilfAIUlBO Meit. 


1967. 



1676, 

1867. 

ISdH. 

isse. 

laid. 


7001 

78-41 

82'63 

80'54 

.3802 

37-50 

37-61 

44-44 

... 

2U09 

2I0M 

17'17 

1O-40 

6408 

62-60 

62 40 

55'66 

Totai. . 

100 00 

100(10 

lOOHJO 

100-00 

lOO’OO 

100-00 

1 

laioo 

lOOlK) 


Death rate of 1S70 and of the three preceding years at the same ages in the two classes contrasted. 

(Cholera deaths included). 



Mabeird. 

j UMMAUKIKI). 

Aaim. 

Strength. 

Deaths. 

Butin per 
1,000, 

j strength. 

Deaths. 

Haiin per 
I.OtNi, 

Vndor 2() yoarw 


... ■) 


i 

2,072 

20’i 


20 „ to 24 years 

76 

... > 

003 

10.083 

103^ 

1600 

.. 25 „ to 20 „ 

8;«> 

o) 


o.u-i 

177) 


»« Hi) to H'i ft ,,, 

l,4^35 

29 

20'21 

7.137 

106 

2732 

„ 35 „ to 30 „ 

931 

SO") 

43 G8 

2,326 

60 ■) 

34 02 

‘10 years and upwards 

168 

0) 

‘lUO 

24 j 


Died per 1,000, including Cholera. 


... 


MABkTBD. 


UjlMABBIlU). 


Aaas. 


1667. 

laos. 

18W. 

1807. 

1908. 

Isos. 

Under 20 yeais 

„ 20 „ to 24 years 

t.. 



16-74 

26-96 

26-61 

16-30 

38-02 

„ 26 „ to 29 ,. 

p 30 1 , to 34 M 




2821 

61-02 

34-66 

23'66 

47-34 

p 35 If to 30 If 

40 yeam and upwards 


] 

6300 

36-34 

71-86 

36-10 

28-62 

66-16 
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Married meu bolow 30 yean 
Unmarried men Iwlow 30 „ 


Average of the four yeare. 

... 21'60 Married men above BOyeart.,, 

24i’30 Unmarried men above 30 „ ... 


... BO'Al 

... 34!»:i 


For men below SO, the results are in favor of the married men, who are withdrawn in 
some measure from causes of mortality which operate against the unmarried soldier; but for 
the married men above .SO, the death rate is consistently higher than thidi of the unmarried, 
tile excess being due probably to the greater age of many of the married cLass, who have been 
detained in India by the fact of having been married. 


Jdmitiion ratei of the two claeeee eontraefed. 


Mahkimii. I| (]| 


Caubm ov Aovittwoiri. 

1870. 

im, j 

ItfSH. 

iw. !i 

W7rt. 

IWW. 

\m. 

1887. 

Cholera... 

•17 

1-66 . 

•45 

212 :: 

•15 

2'64 

•19 

1-79 

Fevers ... 

37'60 

38-76 j 

24'36 

2(i-60 ; 

84-66 

77-40 

46 69 

44-29 

Heat Apoplejy 

■2<1 

110 ! 

119 

•63 j 

•23 

■66 

•73 

•40 

Drunkenness* ... 


•64 : 

317 

2-76 1 


•69 

210 

1-86 

Delirium Tremens ... 

•06 

1-33 

•80 

•63 ! 

•.'■)() 

•69 

•36 

•34 

Dysentery and Diarrhusa 

626 

7':)!* 1 

003 

9'(16 . 

10 12 

16'29 

11-35 

12-8(t 

Hepatitis 

3-43 

8-.30 ! 

4-33 

3 22 

6'70 

6-87 

4'83 

6-62 

Venereal diseases ... 

•32 

•18 1 

■45 


20-63 

20-64 

19'09 

le’94 

Heart diseases 

•K.'i 

•96 1 

•48 

l'(Xi ■ 

1'63 

1-33 

1'06 

114 

Phthisis pulmonalis 

•Ho 

■84 ; 

•61 

•93 

■97 

1-10 

•73 

■66 

Diseases of Lungs ... 

3'<i6 

3 25 : 

2-30 

3*55 ' 

6':i2 

462 

4'60 

423 

Ophthalmia ... 

43(! 

4-17 ] 

471 

6-(U i, 

1-85 

2-00 

207 

2'38 

Adtidents 

3'1)8 

6’26 ! 

6'43 

6'64 ! 

8'67 

9'20 

9-97 

9-66 

All other causes 

10-10 

20-41 1 

23-48 

24 3<i 

34’66 

.36-66 

86-41 

86-25 

iidmitted per cent, of strength ... 

8070 

80-22 ! 

I 

1 

77-98 

87'<f8 

174-97 

177'99 




As in the return for 1869, the admission rate is double in the case of the unmarried. 
Excepting Apoplexy, Delirium tremens, and Opbthalmia—the form<!r, diseases to which the older 
married men ore B|>ueially liable, the latter, contracted probably while the children of regiments 
are sulfering—the rates for the unmarried arc consistently higher throughout the table. 
Fever, jatculiurly the disease of the younger class, shows a ratio of 85 against 37 in the older 
men; bowel complaints arc double, and even Hepatitis is considerably in excess among the 
younger men. Venereal diseuses show in the unmarried a ratio of 2U'62, which contrasts with 
a ratio of '32 in the case of the married. 


Number of Married and Unmarried men daily tici contrasted. 



■ 

Mabkism. 



UimABAlMD. 


YSAXt. 

Strength. 

Number 
of dsfB Bneot in 
huNpttol. 

Number 
of diLjii per 

lUMl. 

eirsiiiith. 

Number 
of iIiijfK Hpent in 
h<>e|ijtttl. 

Niiinlier 
of dnyM iKT 
mao. 

1867 

3.012 

27.146 

9 

30.862 

687.739 

18‘1 

1868 

3.361 

3ti,826 

8 

30,336 

361.707 

185 

1869 

3.460 

32.696 

9-6 

30.728 

676.810 

22- 

1870 

8,440 

.30,-182 

8'9 

31,169 

713,128 

22'9 




In 1870 the married men spent each less than nine days in hospital, while the unmarried 
passed on the average nearly twenty-three days in hospital. For the unmarried the daily 
sick rate is higher than in any of the other years shown above, and there has been no corres¬ 
ponding increase in the siokness of the married class. For the army as a body, the daily 
sick rate per 1,000 of 1870 was 64, as compared with^59 in 1869—a very unhealthy year— 
and this increase is represented in the above table by the additional day passed in hospital 
by each unmarried man. 


• Not reoagnised under the recently introduced nomenclature as a cause of admission into hospital.—8et> 
note at the end of Table XIX, Buropeau Troops. 
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7G. The returns to illustrate the extent of intemperance in the army 
, during the year 1870 have been prepared in a simple 
p«?u appears that in the whole of the European 

«Btn(imenu m «a the nor# Triable, foi^je ^^0 Bengal Presidency there were 726 total 
dmikLi^u s^u«er abstainers, in Madras 180, and in Bombay 106. Tlio 

esuMof MiffliHioBintaboipiu). average consumption of malt liquor and spirits 

drawn from the canteen did not vary mucli iu different corps, but there are great 
contrasts in the “ number of cases of drunkenness reported during the year” in 
different regiments. Among the Cavalry in Bengal the numbers varied from 
74. in one regiment to 313 in another, in the batteries of Artillery from 14 to 
87, and in the Infantry regiments from 42 to as many as 668. Throughout 
the Bengal Presidency, excluding three regiments which left without furnish¬ 
ing returns, the total number of cases of drunkenness amounted to 12,348. The 
results for Madras, in proportion to the strength, are even more unfavorable. 
In one regiment of foot the number was no less than 798. In the Bombay 
Presidency the cases of drunkenness amounted to 3,902, and the returns of the 
regiments generally arc more favorable than in the regiments either of 
Bengal or Madras. Under the new nomenclature of disease which has been 
adopted, drunkenness is no longer recognized as a cause of admission into 
hospital, and the information which these tables contain regarding the temper¬ 
ate and intemperate habits of British soldiers in India is therefore all the more 
valuable, for it cannot be doubted that intemperance exercises a very baneful 
influence on the health of the army. 

77. The particulars of the loss of the array by invaliding in 1870 are 

given in the one side of Table XVII, and tlic 
details for each cause as it affected individual 
regiments are shown in No. XIX. It appears that 
during the year 1,098 men were invalided, of whom 270 were recommended for 
discharge, and 1,423 sent home for change of climate. The loss on both 
accounts taken together equalled 52 50 per 1,000—a high ratio compared with 
that of former years. Of this total, general debility caused 11‘04, Hepatitis 
8 06, Fevera 4’84, Phthisis 3’72, Rheumatism 8*56, Heart disease and Aneurism 
8'47, and secondary Syphilis 3’04. Other causes contributed in a minor propor¬ 
tion. The ratio of loss from invaliding in different regiments varied from 
10 20 in the Ist Battalion of the 17th, newly arrived from England, to 113*76 
in the 3(5th Regiment and 164*38 in a battery of Artille^ at Delhi. 

78. Attention has lately been drawn to the great increase of invaliding 

among European troops in India, and the subject 
"“Vw. Hrti — importance in every point of view, that 

the facts deserve the most attentive consideration. 


In 1800 the loss on this account equalled 44*09 per 1,000, but this year 
for several reasons was exceptional. It immediately followed a season when 
the troops had been greatly exposed in the field, and it was also unusually 
sickly. The returns, moreover, were then not so trustworthy as regards invalid¬ 
ing as they have since beem. From 1861 to 1870, however, presents a period of 
ten years, the statistics of which are quite reliable, and the particulars regjirding 
these years are of great importance. In the first of them (1861) the ratio of 
invaliding was 28*09 per 1,000, and it gradually rose till 1866, when it was 
49*04; in 1867 and 1868 it fell slightly—to 47*28 and 45*58 per 1,000. In 1869 
it reached a maximum of 63*98, and m 1870 it was nearly as high (52*60). It 
may thus be stated generally that, so far as the European troops in this Presi¬ 
dency arc concerned, the ratio of loss from invaliding lias gradually risen during 
the last ten years from 28 to 63 per 1,000. 

79. But an examination of the details of which these ratios are composed, 
Tbi.iner.Me bMbMn dn. t. th.«^‘0W8 that this marked iucreaso is due entirely to 
•tunbar of mm unt borne br abui|« of the large number of men who have been sent homo 
•“**“* of late years for change of climate. In 1861 the 

proportion under this head was only 15*14 per 1,000, but it has risen each year 
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steadily, and without intennission, until in 1870 it equalled 44'13. It is also a 
noteworthy fact that the proportion of men invalided for discharge, instead ol‘ 
increasing, has materially deoreased, and hist year amounted to only 8’37 i>er 
1,000, compared with a previous minimum of 12*95 in 1861 and a maximum ol' 
17*37 in 1866, within the ton-year period alwjady alluded to. These* Suits arc' 
clearly shown in the annexed statement which Dr. Brydcn has prepared, and in 
which the year 1860 is included for convenient reference, although, fm* the 
reasons already given, the figures in regard to it are not of the same value as 
those of the ten years following:— 


HMement shoving partieulara regarding invaliding among Maropean Troops in the Bengal Presi- 

deneg from 18C(I lo 1870. 


Yxass. 

Komber 
invaUded for 

Rfttlo of in- 
riUtdml f<»r dix- 
chorgo per 
of averBgu 
Mretigth. 

iDVftlidnl for 
ohuniro of 
cUiuuie. 

lltttio of involtd- 
ed for ehongo of 
<•111110(4) |>«r 
l»000of average 
atreiigth. 

Total tmmlior 
Invalided. 

Total ratio of 
invaliding per 
l,OQi)i>ruvor 
ago vtreiiBtti. 

1H«!0 

1,864 

27'89 

792 

16-20 

2.166 

44-09 

1801 

681 

12!t6 

679 

16-14 

1.260 

28-(Ht 

1802 

572 

13-31 

782 

18-19 

1,364 

31 60 

1863 

6t» 

14-61 

846 

20-46 

1,446 

:1V97 

1864 

577 

14-29 

907 

22-46 

1 484 

36'76 

1865 

6311 

17-18 

1,106 

29-69 

1,7 tl 

-46-87 

1866 

608 

17-37 

1,109 

31-67 

1,717 

49-01 

1867 

646 

16-78 

1,090 

Ul-.K) 

l.(i;i6 

47-28 

1868 

421 

13-66 

984 

31-92 

1,406 

45'68 

186(1 

50.*) 

1609 

1,297 

38-89 

1,800 

6:1-98 

18J0 

270 

8-37 

1.423 

44-13 

1,693 

62-60 


These results ani remarkable, and their iiuiwrt is even more clearly appre¬ 
ciable from the annexed statement, in which the relative proportion of men 
annually invalided for discliarge, and of those invalided for change of climate 
in every 100 invalids, is stated:— 

fitatement showing the relative proportion oj men among Earopean Troops in the Bengal Presi- 
deneg invalided for discharge, and if those invalided for change of climate in everg lOO 
invalids, from 1800 to 1870. 


YKAia. 

For diauhargo. 

Fur change. 

Total. 

I860 

63-27 

36-73 r= 

100-00 

1801 

46 11 

63-89 = 

10()-(M) 

1862 

42-26 

67-75 = 

10()-(K» 

1863 

41-49 

68-61 = 

KHHIO 

1864 

88-88 

61-12 = 

KKCIK) 

18(*i6 

36-64 

63-36 == 

100-00 

1866 

36-41 

64-69 = 

100-00 

1867 

83 38 

66-62 = 

100-00 

1868 

29-96 

70-04 = 

lOO-(X) 

1869 

27-94 

72-06 = 

l«>-()0 

1870 

16-96 

84-05 = 

100-00 


In 1860 the number of men invalided for discharge was much higher than 
that of those sent only for cliange, or in the proportion of 63*27 to 36*73; hut 
leaving this year out of the question, it appears that the proportion of men sent 
for change out of every 100 invalids has steadily risen from 63*89 in 1861 
to 84*06 in 1870; while at the same time the proportion of those sent borne 
for discharge has fallen from 46*11 to 16*96. 

80. These statistics merely represent the recommendations of the medical 

authorities in India, and do not show how the men 
n ii of imt importonoeto trw wut are finally disposed of. Not a few die on the pas- 
frjn indu. sage home, hut no record w received lu this country 

to show these casualties or the number finally 
discliarged the service. In 1869, in a letter to the Adjutant General of the 
Army, I pointed out the importance of obtaining precise information on these 
two iroints. The matter was referred to the Birector General of the British- 

N 
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Medical Department, who replied that details regarding the causes of deaths 
among invalids after leaving India are already given; and, with reference to the 
suggestion that the niunbcr of invalids discharged at Netley should he shown 
separately for each Presidency, remarked that this had been done in the earlier 
volumes of the Medical Department lleports, but that owing to the interchange 
of regiments and the mixing of invalids at some of the depdts, such as Eurra- 
chee, it had been found impossible to make the separation accurately, and so 
it was deemed better to state the discharges at Netloy from India generally, 
than to put forward statistics the accuracy of which is more than doubtful. 
I would observe, however, that there is Utile use in attempting to trace the 
cause of invaUding to particular stations, if no record is preserved to show the 
ftnal disposal of the men, even from each Presidency separately. To be complete, 
it should be shown what became of the men from each station; indeed, without 
such data it will bo impossible to compare the influence of difleront canton¬ 
ments as to the extent of invaliding attributed to them with any fairness, for 
it is quite evident that men wli(» arc sent home merely for change are not in the 
same category, nor do they represent the same loss to the State as those who are 
discharged from the sendee. 

81. It is very important that the Government should have much fuller 

information on all these questions than is now 
Mwnm propiwB d y t»iB tt« infena. available. If thc data arc only procured, the re¬ 
sults can easily be tabulated in the Statistical 
Branch of this office, and the information so obtained would prove of the 
greatest value. If each invalid were furnished with a statement of his name, 
age, service, cause and date of invaliding, with any other details required, and 
if tins statement were returned to India with a note showing whether he died, 
or was discharged, or had rejoined for further service, the desired end would 
he obtained. At present the information on these most important questions is 
very imperfect. 

82. The gain and loss statements for recent years show that a number of 
Daring ftolutfcw yean, noma of th. “Oil invalided for cliauge of cUmate have re- 

mon invalidad tor ohango havo rataraad tumcd to India. Siuce 1866 the UUmborS haV(‘ 

been— 


1865 




... 116 

1866 




... 46 

1867 

... 



... 20 

1868 




... 169 

1869 

ete 



... 288 

1870 


... 


. 219 


The invaliding of thc year thus represents to a considerable extent only a 
temporary loss, but it is of great consequence to ascertain how far it is only 
temporarj% and to what extent it is permanent. 

83. The large increase in the proportion of men sent home for change of 

. . V u I**'*'® yciU'S may, in some measure, I believe, bo duo 

tor obangs may be duo to thc lower eati- to the impression which appears to prevail among 

heu'^° *“ ^ Buuon# are now fj,e medical authorities that the hill climate, al- 

* ■ though most valuable as a means of preserving 

health, can do but little to cure disease. Without a very careful examination 


of the facts on which such an impression rests, I would not venture to offer 
any positive opinion on the subject; but I am inclined to think that the 
tendency of the present day is to under-value the hill climate as a curative 
agent, and I am persuaded that there are many cases of illness in which a 
residence in the hills, especially during the cold season, is of the greatest value 
in restoring health. 

81). In order that the information regarding invaliding may be complete, 
,, „ ,, V , it is essential not only that full particulars should 

toom the annual gain and lose Btatemeau 1)6 Supplied regarding thc history of the men after 
gimas^red"”**'^^”**'***** India, the deaths on the voyage or at 

Netley, the number who arc actually discharged the 
service, and the number who rejoin their regiments, but also that full details 
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should be given regarding the cause of invaliding in this country, and the place 
to which it may be properly ascribed. The War Office Ecturna do not shew 
the locality in which the disablement was contracted, but in the “ Gain and Loss 
Statement” which was devised in 18G6, and whicli has since been annually fur¬ 
nished by each regiment in this rresidency, a column was specially added to 
show, in the case of every man invalided cither for discliargo or change, at what 
station and in what year the disease or other disability was contracted. Had 
this column, in all castW, been fully and carefully filled up, much valuable in¬ 
formation might liavc been obtained; but although many of the statements are 
complete, the w'ant of the required data, in some eases, renders it impossible to 
make any general tables, which would show the relative proportion of the total 
invaliding of each year which ought properly to be ascrilied to particular sta¬ 
tions. It is often extremely difficult to trace disease to the locality where it 
originated, and it is evident tlmt imless veVy searching enquii-ios are made in 
each (!ase before an opinion is given on this point, the results will be extremely 
incorrect. The careful prejiaration of the roll of invalids in the annilal “ Gain 
and Loss Statement” is a matter of much importance. 

85. In considering the loss to the Army in India which is yearly due to 
. . ^ , „„ , invaliding, it must bo remembered tliat the ratio of 

Tbs r«tl»of lou from inTaliding in , _ • • ai it -j. j ia* i 

India moot be taken in connection with loss among tlic mcn serving HI the IJ mtcA Kingdom 
ttc to sB from the lame eauso in tbe OnitoJ from this causc is also licavy. lu 1809 tlic number 

of invalids discharged the service from the troops 
serving at Home equalled 35*87 per 1,000; the proportion during the preceding 
nine years—1800 to 1808—averaged 33*80. During the ten years 1801 to 1870, 
th*c loss from invaliding in Beng*al has equalled 41*80, including those who have 
been sent to England for change of climate. The Home statistics include 
depdt battalions, and in them the proportion of invaliding has miturally been 
higher than in the service generally. In 1809 it was 40*88, and the average 
for the nine years equals 39*42. 

80. Including deaths and invaliding, the total loss of the Array in this 

l^residency during 1870 amounted, to 74*40 per 
In 180H the mtio was 90-87, and this was 
the highest ratio in any previous year regarding 
which complete statistics are available, excepting 1858, ivhen, from excejitional 
circumstances, the loss from the two taken together aggregated 144*14 per 
1 , 000 . 

87. A (omparison of the sickiuiss and mortality in individual stations 

Tbo cickncBs and mortality in diiftrent ™adc by examining the contents of Tables 

auuona are compared in Table* XI and XI aud XII. Tlio it'lative amount of si(;kne.ss is 


chiefly intiucnced by two great cau-scs—Fevers and 
Venereal diseases, and these have already received .special consideration. Omit¬ 
ting the hills, Muttra shews the lowest death rate, 5*60 per 1,000. Three other 
stations in the plains —Seetaporo, Shajehanpore, and lloorkee—give a ratio 
under 10 per 1,000. Omitting the small garrison of Chunar, where 4 deaths 
equal a ratio of 62*50 per 1,000, the greatest mortality was 39*87 at Jubbul- 
pore, w'horc there were 25 deaths out of a strength of 627. 

88. Table XIX is devotwl to the statistics of individual corps, arranged 
Tbc statistic* of individual corps an according to tho gToups to which tliey belong, 
given in Tabic XIX. Judged by the admissions, tho healthiest body of 

men was tho 3rd Battery of the 24th Brigade of Artillei*y at Lucknow, where 
tho ratio was only 557 per 1,000. Strange to say, one of tho most unhealthy 
was tho 0 Battery, P Brigade, at the same station, in which the admissions 
equalled 2,295 per 1,000. The P Battery, 19th Brigade at Agra had even a 
higher ratio, 2,700, hut these are far exceeded by the returns of regiments and 
batteries in the Punjab, in which the cases of sickness equalled 2,976 at Bawul 
Pindee and 3,930 at Peshawur. The 11th Hussars at Muttra show the lowest 
mortality, 5*03 per 1000; the highest, 64*20, was in the D Battery, A Brigale, 
Iloyal Horse Artillery at Peshawur. The two newly ai*rived corps, the 
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1st Battalion of the 17th at Lucknow and the 39th Regiment at Ferozepore, 
hod a high ratio of mortality, 36’71 in the one and 31*29 in the other. 

89. To the series of statistics for 1870, a very interesting and important 

Table (No. XX) has been added, in order to show 
the average number of days spent in hospital by 
the men of each regiment throughout the Presi¬ 
dency—an excellent test both of the extent and severity of sickness. The pro¬ 
portion varies from a minimrim of 10*6 in Her Majesty’s 107th Regiment at 
Ua/areebaugh, and it is remarkable that the account of this station is very 
inunh more favorable than that of any other in the plains, to a maximum of 
39*6 in one of the batteries at Agra. Marked variations are apparent between 
different corps in the same station; for example, in the 88th at Agra, during ten 
months’ occupation, the average was only 17. On the other hand, examples are 
not wanting m which the similarity between the results as shewn in different 
iMKlies of men in the same locality were singularly alike. At Peshawur, for 
instance, the number of days spent in hospital by each man of the l-6th and 
38th Regiments was almost identical, having been 32 0 in the one and 32*9 in 
the other. For the Army generally the average time spent in hospital by each 
man throughout the year was 22 days. 

90. The results of hiU stations have already been referred to, and more 

details may be learnt on an examination of Tables 
“<1 XIX. It may be useful for 
ibeiiotseaioiiof i870i»iiand«tBU«d. futuTO rcferenoc to place On record the number ot 

men, women, and children who were stationed in 
the hills during the hot season and rains of 1870, distinguishing those also who 
were with their regiments from those who wore either at convalesctmt dep6ts or 
with working parties. 






SnuL or ■xaisoTB. 





offioers. 

i 

Sorgcftnts. 

! 

Bank and 
File. 

Total Non* 
Cummieaioned 
Olltears, Hank 
and File. 

1 

i 

1 

Wives, 

1 

Over 10 
yean. 

Children. 

1 Under 10 i 
1 yearii. 

Under 2 
ymn. 

At Uill SlaiionR... 

1 

123 

iso 

2,914 

U,0iH 

j 270 

34 

246 

138 

At Convalmcent l>op6bi 

(S3 

134 

1,807 

1,941 

262 

46 

308 

107 

Working parties... 

-«) 

63 

1.123 ! 

1 

1,176 

60 

6 

66 

23 

Totai 

226 

.367 

6,m 1 

6,211 

682 

86 

610 

268 


In the working parties the numbers, it is to be observed, varied. The Quar¬ 
ter Master General’s return gives a total of only 1,176. The note to Table XIX 
explains that, while the average for the season was 904, the strength at one time? 
was 1,576. It may be mentioned that on the 1st June 1871 the number of 
Non-Commissioned Officers, rank and file in the hills amounted to 6,856. 

91. The working parties of soldiers employed in the hills continued to be 

Tha worUng partlH eontianad to ba Very SUCCeSsful. 
vtry anaoeiatU, 

The statistics given in the seventh division of Table XIX shew that out of 
an average strength of 904 men only 7 deaths occurred, and of these it is to be 
remarked that 2 were the result of accident. Both the death and sickness rates 
are unduly raised, by adapting the returns of seven months so os to exhibit the 
statistics as if for the year. Had the hills been occupied during the whole year, 
including the very favorable climate of the cold weather, the annual ratio of 
admissions would have been much under 1,676, and that of deaths under 7*74 
per 1,000. With reference to the financial bearing of these working parties, it 
has been resolved, 1«<, that a system of confract should almost universally be 
adopted; and 2nd, under no circumstancea should the ordinary rates be exceeded. 
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92. The statistics of the hill convalescent depots are given generally in 
Th. giT. I’able VIII, and the details for each of them ^a- 


better nioiu it oaoafui tJio duiog tlw 
wiotar. 


rately appear in the last division of Table XIX. 
The men composing them having all been selected 
on account of ill-health, the amount of sickness and mortfUity amongst them 
has been high. The admissions equalled 1,366, the daily sick 90, and the deaths 
22’62 per 1,000. The statistics of these depdts are chiefly interesting in con¬ 
nection with the question of invaliding. Out of an average strength of 1,915 
men, 414, or 212‘85 per 1,000, were sent to England ; that is to say, in betwisen 
onc-iburth and one-fifth of the number of men who had been sent up to 
the hills on account of sickness, the change lailed to produce the desired 
result. More marked benefit might be produced if the men were kept 
up in the hills during the winter months. The hot weather and rains, 
even in the Himalaya, can be regarded as little better than a means of escaping 
the much more trying climate oif the plains, hut in the bracing winter months 
great and permanent good miglit in many cases be anticipated. 

93. In 1870 an important experiment was tried in removing men from 

_ ,.. V . the convalescent depot at Kussowlie whose health 

men ot KniiottHe »ith thou ot Umboi- had recovered, and rejdaemg them by others from 
iMi M iny”*”* neighbouring station of II mballa Avho rt^quirod 

a change. l)r. Munro, the Deputy Inspector (ronc- 
ral of Hospitals, who proposed this regular system of exchanges during the hot 
weather and rains, was of opinion that in this manner the hcnctits of the hill 
dop6t might be more widely extended, and the sanitarium rendered more usc- 
•ful than it had been under previous arrangements. Tlie rt?sult of the experi¬ 
mental trial which was sanctioned has been so far successful. Fifty-seven men 
returned to Umballa much benefited by their short residence at. Kussowlie, 
and none of these, except two who had been sent doMoi because they w'orc not 
fit eases for the hills, were admitted into hospital during the remainder of the 
season. All the others were able to resume and continue at duty. At the 
same time those were sent down equal numbers were brought up—men who 
required a change and whose condition at tlie end of the season bore evirtiaiee 
to the advantages which they had enjoyed. Of the three women sent up two 
unfortunately died shortly after arrival at Kussowlie. Had tlieir removal frenn 
the plains at an earlier date been possible, one at least w'ould in all probability 
have recovered. A further trial of the system is )»ow being made. 

94. Before leaving the subject of sickness and moi’tality in the European 
Dr. B> 7 den'»teB-y«Brubioi,i 860 -e», Army in this Presidency, mention must he made of 

faitve nearly been eonplated. statistics of prcvious ycurs whicL have bcctl 

compiled and tabulated by Hr. Bryden. These consist of two volumes; one 
which has been printed and submitted to tlie Government, and another 
which is still in preparation. The first of these contains tlie anmml tahh's 
from 1868 to 1869, which have already appeared in tlio first six Sanitaiy Re¬ 
ports, with a valuable appendix, llio second volume refers to the ten years 
1860—69—a period which commences after the exposure attendant on the suji- 
pression of the mutinies had ceased, and during which the Army avus subject 
to no special vicissitudes. The statistics of these ten years have been arranged 
to show the sickness and mortality in different groups and stations, the preva¬ 
lence of the chief diseases, the mortality which they occasioned in each year, 
and many other points of great practical interest and importance. They indeed 
form a mine of information on all subjects connected with the vital statistics 
of the European Army in this Presidency, and bear ample evidence to the 
unwearied industry and singular ability whiefi Dr. Bryden has brought to bear 
on this great question. The greater part of these tables is now ready, but 
the constant and ever increasing press of current work has prevented their com¬ 
pletion. I hope soon to bo able to submit them to tht‘ Government. 

95. In the meantime some general statements regarding the sickness and 
Daily aick-mte ftr each month of the mortality during these ten years will prove of inter- 

tan yoara 1880-69, BancaL est. The annexed table shows the daily sick-rati* 
in each month at the dillcrcnt stations and in each province. It AA'ould Im* 
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impossible withia reasonable limits to draw attention to all the interesting points which are 
iiere shewn. An examination of the figures will show the variations in different months, the 
time of maximum and minimum sickness, and the places which stand highest and lowest' 
in the scale. 

Eiiropnn Armi/ nf Ihe Bengal Preiidencg, 1 SCO (o 18C9. 


j Ajorroimlp 0 
STATIdNS the Annual 

1 Htrenglliuf 
1 the io yean 


(btlLT Sf( K fRK 1 , 0 m OF Tn« ATRMAfiB BnaKWClTH. 


Avemre 
Aunual 
Uatio fur 
the 10 
yMiD. 

1 •Ian. 

! Kfb. 

1 Mar. 1 April 

1 Alav. 

1 Jnnv. 

July. 

Au*. 

Hrp|.. 

Oft. 

Nov. 

Ofic. 

Port Willittij] 
Ouin-Dum 
Itarrackixire 
K('rlinui|iuri‘ 

Cbnoai, I’HOrKB . 

l(o/.HrwLau;;L 

l)iiiH|iorK 

lli'iiiirtfs 

Fyitaliail 

It.u' Hirelll, 

l.lll-ll MOW 

Sii'kiMnv 

t''iit.toli{;hiir 

(lawiiiairc 

Allaliahad 

Na({(Hk‘ 

(iANdKTIllPlIOVlM'JS 
AND On B 

1 8,812 

i 6.872 

: 6,258 

1 

66'5 

47-1 

076 

604 

!' (U-l 
.52-7 
60'7 
02-4 

72-1 i 6;)1 
! 62-9 ' 61'll 
6!l-2 i 69-4 

j 66'U ' 022 

j 73-0 
78-3 

1 76-1 
66-3 

N2’;i 

ai-8 

78-8 

69-2 

880 

OO'O 

97-3 

7:i'7 

89-6 

69-7 

93-8 

81-3 

83-7 

76-6 

7t»-8 

86-8 

l(XI-7 

69-6 

82-8 

73-6 

102-6 

694 

03-4 

692 

86-2 

49-9 

64-0 

03-9 

76-0 

70-0 

06-9 

74-8 

72-2 

1 21.286 

i 

66'8 

61-0 

1 63-1 j 62-7 

72-0 

78-4 

82-8 

81-9 

76-1 

61-7 

65-6 

OSl-0 

1 (!,81(l 

1 8,817 

! y.408 

9,834 
! 3,825 

! 22.'J85 

j 6,126 

3,607 
10,f«)8 
] 1.621! 
1,657 

ij l(W.!»71 

02-7 
74-2 
68'5 
50 3 
400 
67-8 
Oi'O 
094 
641 
60-8 
'15'8 

600 

74-4 

69-6 

69-0 

69-3 

40-7 

69'7 

64-0 

68- 9 
61-6 

69- 4 
617 

; 74-6 
70-3 
81-3 
60'2 
47-7 
66-8 
687 
72'6 
680 
62-1 
OO'O 

- 

; 76-fi 

1 81-0 

1 86-2 

1 6.1-8 
63-7 
09-9 
' 691 

1 69-6 

1 70-9 
! 71-9 
01-9 

71- 9 
76-2 
91-3 
62-8 
55-1 
69-0 

72- 4 
72-8 
68-8 
69-6 

a-s 

78-0 

721 

98-9 

6;mj 

46-7 

68- 7 

66-7 

71- 1 

69- 4 

72- 6 
06-2 

5**». t 

it a 
68-2 
95-8 
71-4 
48-5 
70-6 
66-4 
73-6 
73-1 
74.-2 
69'6 

77'6 

77-2 

97-7 

72- 0 
r.7-5 

73- 9 
720 
7:1-2 
76-6 
8:i-9 
(i/l 

761 

807 

1101 

711 

56-8 

79-2 

706 

HIM 

81-0 

95:1 

68() 

662 

68-1 

926 

62-3 

67-5 

73-8 

62-9 

76-7 

80-8 

97-3 

9II-6 

66-6 

621 

71-9 

808 

40-7 

61-0 

61-0 

71-4 

66-9 

86-2 

89-9 

41-1 

68-6 

02-9 

45-3 

39-6 

63-0 

409 

60-1 

67-3 

01-1 

61-1 

70-6 

72-1 

8-1-6 

01-8 

.504 

07-0 

02-7 

09-9 

09-3 

74-0 

00-4 

617 

66-8 j 72-4 

72-6 

72-8 

73-6 

77-3 

81-2 

74-8 

HHH 

64-0 

09-6 

SLaj('liiui|)oir 

Hari'illj' 

Horailabwl 

lioorkoc 

Mi'i'iut 

IMhi 

Muttra 

KuHiLrriii) A Nil 

Mkkrtii. 

ARra 

Morur 

Ciwulior Citadii 
Soiiprei' ... 

tllllUIRil' 

Now({ontc 
.1 uIiImiIiioi'c 

Saiijpir 

, ■l.iioi; 

9,216 

3,316 

t,803 

18.779 

7.225 

4,116 

.531 

04'5 

60T 

602 

61-8 

87-6 

6O'0 

67-4 

flO-6 

09-t( 

62-2 

65- 2 
93(1 

66- 2 

6t»'2 

004 

07'6 

62'6 

69-2 

90-4 

6:i-2 

6S'2 
5.1-4 
72-6 
58-9 
74 7 
87-0 
71-6 

7F9 

62-6 

76-3 

61-3 

76(i 

100-8 

72-1 

0.S1 

66-3 

79-6 

68-7 

71-1 

106-1 

70-2 

70-1 

01-6 

77-2 

501 

79-8 

102-9 

73-2 

(id a 
61-8 
842 
66-3 
81-4 
1O0'4 
74-3 

64-9 

64-8 

88'4 

02-9 

83-4 

119-8 

70-9 

67-8 

67-2 

76-9 

60-9 

801 

109-3 

62-6 

76-5 

51- 3 

52- 0 
65-8 
63-9 
716 

103-7 

674 

auti 

60- 4 
62-4 
62-2 

61- 7 
76-0 

62- 9 

01-3 

601 

71-5 

00-0 

731 

98-6 

00-8 

67.<NHi 

63'2 

iki'O 

Oku 

OHO 

480 

66!l 

02-1 

(kT8 

67-3 

00-4 

.58-2 

60'2 

67-2 

fda 

'18-2 

60-3 

76'3 

73-4 

77-3 

77-4 

80-4 

82'7 

83-6 

68-0 

54-8 

72-8 

10.410 

10,232 

1 2 , 0:12 

! 81.5 

6,350 

! 1,866 

; 7,31.3 

I 8,011. 

,56-9 

59'6 

■187 

as 

442 
69't 
(lOO 

58 7 
688 
5!C0 
66-6 
093 
52-6 
68-9 
81-1 

07-6 

63-2 

67- 6 

68- 1 
76-8 

69- 3 

70- 8 
80-9 

60'4 
62-6 
a-9 
62-6 
70-8 
01 0 
720 
80-7 

71-6 

66-2 

60-6 

09-4 

80-7 

OO'O 

77-4 

80-9 

89-6 

71-8 

701 

80-7 

103-0 

68-7 

89-3 

88-2 

07-2 

78-0 

69-2 

102-6 

107-4 

62-6 

98-2 

1020 

102-8 

8.1-4 

63-5 

804 

114-3 

61-8 

l(H)-5 

1031 

86-7 

76-6 

61-6 

1(15-6 

.53-8 

1(11-9 

86-6 

01-6 

009 

41-1 

09-0 

43-8 

80-7 

07-9 

(16-1 

30-7 

41- 9 

42- 2 
;i3-7 

47- 6 
71-4 
(10-8 
40-8 
60-0 
426 

48- 3 
29-2 

68- 3 

69- 8 
69-7 

72-6 
07-1 
69-1. 

'si-o 

66-2 

79-4 

81-7 

AoRA ANIi CUNTUAl 

Iniii.i. 

j '18.670 

091 

60-2 

621 : 67-6 

70-2 

70-2 i 73-4 

84-8 

93-1 

98-3 

87-3 

741 

Iliiilialla 

I'liilloiir 

.liilliindur 

I'Vi'ciZcpori' 

MiKiltan 

Ocra IsRUii'l Khan 
Mciiaii Mi'it 

Foi l. Lalioi'i' 

Unirilmir 

Si'alkolo 

Rawul Pindpf 
(.'amiiliell|iuro 

Attork 

Nowalicra 

Poaliuwur 

PnKJAi- 

Darjii'liiiK 

Suballuio 

Kuiij^m 

Uuad-iiiakiiij' JX'tach- 
uiimiIk. 

JliLi, Stations 

BENOAl.PllI!!llOKNeV 

1 15.198 

i 889 

7.882 
8,620 
8.766 
1.011 
12,385 
1.382 
3,2(.il 
12.487 
14,741 
2.tm7 
1.6H4 
6.426 
18.870 j 

127 
331 
36'6 
397 
604 
43-3 
47-2 
16 9 
120 
170 
O.t-9 
3'l-2 
39'6 
631 
03'1 

OI'O 
31-6 
39-1 
■16*6 
64'3 
41T) 
■l.9!» 
331 
39-0 
01-8 
48-6 
36-8 
401 
004 
00-4 

1 

62-3 
36-9 
46-9 
■17-9 
62-7 
34-4 
.5:i-2 
2.|.'4 
36-9 
61-2 
49-8 
41'0 
36-2 
36-4 
OJ-3 

59-0 

'l.t-2 

4:i'8 

52-8 

62'6 

30- 2 
'Ui-6 

31 - 5 
61-6 
600 

62- 9 

38- 7 
.«)0 

39- 0 

63- 8 

66-6 

61-2 

61- 4 
.560 
63-6 
46-2 

62- 2 

42- 1 
60-2 
67-8 
66-6 

43- 0 
60-8 
408 
70-8 

66-2 

.50-2 

60- 3 
63-8 

66- 7 
48-9 

67- 6 
41-6 
620 
a-7 

68- 4 

61- 8 
62-0 
6:i-7 
76-9 

(hit) 
6(81 
.16-9 

6:t-o 
63-2 
46-1 
66-2 
46-4 
69-3 
66'4 
63-8 
67-6 
4.8-4 
691 
76-6 1 

63- 6 
66-8 
■18-2 
681 

64- 3 

66- 7 
77-1 

67- 4 
76-4 
606 
00-4 
06-2 
66-6 
58-4 
73-0 

67- 6 
64-0 
62-1 
58-7 

71- 1 
09-7 
95'8 

72- 6 
86-8 

68- 7 
736 
44-9 
61-7 
66-2 
808 

66-7 

66-4 

48-6 

50-1 

72-0 

71-1 

93-3 

70- o 
68-6 
60-7 

71- 9 
.38-3 
64-4 
C2'4 
83-3 

46-6 

48-3 

'19-1 

•14-2 

60-9 

79-1 

76-2 

67-4 

62-6 

66-0 

67-2 

28-9 

76-4 

70-3 

74-0 

67- 2 
49-6 
40-0 
60-0 

68- 6 
63-4 
Odd 
07-0 
67-6 
67-0 
67 9 

4 . 1-0 

61-8 

62-9 

00-2 

146,097 

46-0 

47-1 j 

49-8 

61-7 

69‘2 

616 

64-2 j 65-7 

67-7 

63-2 

64-9 

40-0 1 

60-7 

2,792 

6,716 

6.700 

8(i2 

2,320 

47-3 

337 

49-7 

■104 

36-4 

31-6 

6(C6 

380 

33-6 

38-6 

67-6 

427 

10-3 

61-6 

70-6 

42-6 

42- 0 1 
61-6 1 
71-2 

43- 6 1 

46-7 

61-4 

Ii9’6 

36'4 

46-9 ! 49-4 
(K)-8 67-8 

71-8 1 706 
34-6 i 49-9 
... 1 ... 

86-9 

80-9 

(iO-8 

68-7 

36-0 

43-9 

50-9 

46-9 

36- 8 

37- 2 
41-7 
431 

31-0 

31-0 

39-8 

30-4 

39-4 

48-4 

(12-1 

41-8 

19.390 

429 

m 

_1. 

62-1 

65-2 

60-8 

61-8 

66-3 1 66-3 

j 

403 

43-5 

39-2 

.34-9 

492 

390,678 1 

07-7 

08 8 1 

6]'2 

64-9 

69-2 

70-5 

72*7 j 76-3 

79-2 

74-4 

04-3 

64-8 

07-1 


SoTCralBUtlomwiciiplcd tcm|iorully and for bmlceii prrtoiU uo Includei*- 
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sanitary commissioner with the government or INDIA, 
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96. A similar statement has been obtained from the Madras Presidency for the same 

A ilmUu itatement for Kadni. years. 

* ’ 

Jittropeaii Any uf the Mitdnn Prenufeuy, 1800 lu 1869 . 


PaU) tjU'K'KATB or BACK UoNTH RER l.dOO OR TIIR AVRRAGI StRKRUTU. 


STATIONS. 

t 

i 

.ei 

1 

tJ 

3 

9 

■» 

1 

1 

1 

j 

,1 

i 

1 

i 

« 

a 

a 

1 

p 

n 

f 

J 

a 

b 

« 

1 

k 

<> 

43 

g 

© 

u 

tl 

1 

li 

C «’ 

Sv 

SI 

1 

Bani^aluro 

i 

16.017 

39'9 

12-6 

17-2 

47-8 

1 

1 

1 

1 18-6 

! 

50-6 

! 61-6 

63-8 

60-1 

63-8 

61-2 

15-0 

19-3 

Kamptco 

10,OR! 

Rl'6 

19-3 

46-6 

47-1 

62-0 

66-7 

60-6 

69-3 

66-7 

68-1 

19-3 

43-8 

62-6 

Mary 

9,000 

69'3 

j 66-1 

90-3 

67-3 

66-6 

61-6 

68-7 

03-6 

63-5 

03-6 

915 

62-4 

623 

Swmidombail 

26,981 

71 2 

1 69-3 

92-7 

60-H 

61-2 

58-6 

62-7 

72-7 

80-1 

82-3 

81-6 

7H-!) 

69-3 

St. Thomas Mount.., 

3.679 

72-fi 

1 78-2 

89-1 

75-1 

83-8 

8 (1-6 

83-8 

72-6 

72-6 

(K)-S 

72-6 

67-0 

77-0 

llan^Niii 

8.879 

19-6 

! 61-8 

61-8 

61-8 

19-6 

66-2 

00-8 

68-5 

56-2 

52-9 

68-5 

5(K! 

! 63-8 

Madras 

9,198 

fifi’3 

! 99-1 

91-1 

66-3 

75-0 

06-2 

68-5 

72-8 

67-1 

08*5 

68-5 

68-7 

! C7-6 

TourIioo 

6,212 

53'7 

19-9 

61-4 

63-7 

63-7 

65-0 

67-6 

67-6 

59-5 

59*5 

65-6 

19-9 

65-7 

Tliayetmjo *. 

4,554 

18-3 

69-3 

63-7 

63-7 

71-7 

71-7 

85-7 

72-6 

68-1 

rm 

69-3 

61-9 

06-3 

Cannaiiore 

7.130 

690 

61-8 

60-4 

19fl 

63-2 

63-2 

61-6 

60-0 

(iO'2 

67-1 

54*0 

63-2 

61-2 

Calinit 

828 

.3lil 

21.1 

48-2 

36-1 

36-1 

36-1 

36-1 

36-1 

30-1 

■18-2 

72-3 

48-2 

41-2 

Malliapooram 

1,088 

276 

27-6 

39-7 

36-7 

.•16-7 

15-8 

36-7 

36-7 

30-7 

30-7 j 

.36-7 

36-7 

360 

Trichinopoly 

2 ,R»8 

63!) 

19-8 

46-9 

68-1 

62-2 

62-2 

70-5 

71-7 

70-5 

66-1 1 

78-8 

7((-5 

(iO'O 

Port Blair 

638 

37-0 

370 

37-0 

65-5 

37-0 

65-6 

74-1 

65-5 

71-1 

66-6 

37-0 

37-0 

R)-3 

Srctabuldoo 

181 

66’6 

65-6 

55-5 

111-1 

111-1 

111 ] 

111-1 

160-6 

106-6 

t 

in(i*n 

lll-l 

111-1 

111-0 

Singapore 

717 

R)0 

63-3 

4i)’0 

RIO 

R)-0 

Rl-O 

Ri-0 

40-0 

40-0 

Rl-O 

.10-0 

2 (1-(1 

Rl-O 

Pakimam 

398 

250 

70-6 

26-0 

0-7 

02 

0-7 

0-6 

0-7 

23-0 

250 

25-0 

250 

210 

PcDan^ 

■'■'M'al^r 

2(i5 

711 

37-0 

37-0 

71-1 

37-0 

37e 

74-1 

370 

37-0 

370 

370 

370 

Ri-3 

127 

•t7-6 

23-8 

47-6 

17-0 

17-6 

71-4 

71-4 

17-6 

17-6 

47-6 1 

17-6 

•17-6 

l9-(! 

Masulipivtam 

193 

62-6 

105-2 

62-6 

62-6 

62-0 

52-6 

106-2 

106-2 

62-6 

106-2 , 

l(.t5-2 

0-2 

70-2 

.laulnali 

338 

68'8 

58-8 

88-2 

29-1 

29-1 

0-1 

29-1 

29-1 

29-1 

29-1 ' 

! 

29-1 

291 

36-8 

Dams. 




; 






( 

1 

i 




1 

,Ponnamnili'c ... | 

1 

2,011 

228'9 

208-0 

j 

159-2 

m -1 

iot -1 

121-3 

111-2 : 

131-3 

I 

149'a 

I11-2 151-2 

169-1 j 

161-9 

Wotllngton .. 1 

5.376 

630 

48‘3 

1 

62-0 

61*3 1 

1 

7(V6 

68 7 

66'9 

050 

06-9 

69-1 

61-3 

71-3 

62-.'. 

Kamandroog ... | 

618 

;wi 

39-1 ! 

616 

109-1 ! 127-2 

losn 

90-9 \ 

72-7 

72-7 

61-5 : 

64*5 

36-1 

71 2 

Chindwarrah ... j 

266 

ICOO 

120-0 ! 

1 

l«l-0 

1 

iRl-O ' 

1 

IRVi) 

2100 i 

280(» 

2800 

280(1 

2000 ;2(XH) 

■ 1 

1 

1 

1 

1 

16(['0 

213-3 

TOTil 

1,16,748 

69-4 

66-9 

68-4 

67-6 

60-6 

60-0 

61-1 j 

66-1 

67-9 

1 

65-9 j 

66-3 

61-2 

62-0 
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[Section I 


A itaiiu itattmnt for Bontay. 07. There is also a similar statement for Bombay. 


Jiuropeatt Army uf the Bombay frendemy, 1860 to 1860. 




Diut Hioi-urn or snoo Monra ran 1,000 or th> Avnuai BtimtsTH, 

M 

■2-S 


STATIOUS. 




1 

i 

\ 

1 

1 

i 





i 

1 

gA 

s** 

UlMAtSK. 


JS 

1 

«> 

£ 

i 

t' 

•9 

E 

1 

1 

1 ^ 

'S 

! < 


i 

1 

a 

i 

S 

0 

< 

A 

S 

£. 

2 

1 

1 1 

k 

A 

1 

1 5* 

1 

h 

-5 


liombny ... 

i060 

sro 

84-1 

81-0 

80-4 

80- 

86-8 

i 91-8 

1 

79-4 

61-9 

70-1 

60-2 

77-8 

78-7 


Suml 

120 

66-7 

125- 

141-7 

100- 

06-7 

66-7 

j KKf 

133-3 

1-25- 

125* 

168-3 

76- 

106-9 

From JinuiBY 






i 

1 







IMI to Nor- 
ember IMS 
only. 







Deolalve ... 

032 

0-7 

15- 

23-6 

33-3 

40-8 

47-2 

i 49-4 

67-9 

66-6 

66-5 

39-7 113-7 

46-9 

l-’rom Novtm* 














lM*r 1«87 to 

BnteWu In- 















Deottmbor 

\m. 

laud 

J07 

187 

18-7 

18-7 



83-1 

1 93-5 

140-2 

... 


9-3 


31-8 

Two iiioiitbs in 

Abmedabad 














IHRO, 0 Q c 
mouth in 1(M7 
















ftiitl four 

and Hho- 
liavotc 

2,S94 

378 

40'4 

360 

32-1 

30-7 

34-9 

.39-4 

62-2 

63-2 

71-6 

67- 

41-1 

46'6 

nKioUu in 
IHHU. 

Batuda 

370 

42'2 

44-0 

36-0 

60-7 

62-8 

68-6 

81-8 

160-4 

139-8 

265-9 

187-3 

66- 

98-9 


Tentbui aud 
















Buluar ... 

SO 

180'4 

186-4 

203-4 

288-1 

‘140-7 

271-2 

... 

... 



16-9 

67-8 

138-3 

No Tniops prf 
wnt ill 

Deem 

8.318 

37!> 

30-8 

41-8 

350 

33-5 

34-9 

39-8 

62-2 

65-8 

65-8 

44-7 

37-1 

42-4 

orlHOS, 

Mimut Abuo 

KIO 

272 

28-4 

60-6 

05-1 

107-4 

80-2 

69-1 

60-7 

68- 

60-6 

414 

40-7 

' 01-6 


Bulgaum ... 

0,860 

01-4 

67- 

08- 

61-7 

70'6 

72-6 

73-8 

81-0 

76-9 

76-3 

67- 

62-3 

69-9 


Itairsii 

43 

325-6 

097-7 

127-8 

127-9 

668-1 

326-6 

69-8 


' 

... 


... 

377-9 

NiiTnwpnpm. 
>enl ill 1IHI5.W 

Aden 

6.657 

m 

45-3 

48-3 

66- 

66-6 

63-1 

60-1 

66-2 

63-9 

67-6 

60-2 

60-2 

66-4 

OC IMV. 

Piwna 

18,052 

63-0 

57-6 

47-7 

47-4 

46-6 

49-8 

68-3 

68-8 

61-1 

66-4 

49-4 

44-3 

63-2 


Kirkeo 

4,810 

41-4 

4-4-8 

47-8 

46-8 

40-5 

53-7 

67- 

77-6 

73-2 

69- 

66-6 

49-3 

66-4 


Khondalla ... 

734 

267-2 

107-0 

02-6 

83-1 

73-6 

40- 

10-9 

lo-o 

27 

31-3 

10()'8 

217-9 

89-8 


Suttara 

1,638 

48-0 

48-0 

62-6 

47-1 

33-6 

31-2 

38-6 

60-6 

60-4 

60-2 

41V4 

-is-s 

-lii^ 

No Troops pro* 

Abmednug- 















wut ill iiwa. 

Rur 

4,930 

63-5 

65-3 

72-8 

74-3 

77-1 

77-9 

86-4 

00-8 

96-1 

89-8 

84-8 

61-3 

78-2 


Anniwrgliur.. 

082 

40-0 

4!H» 

43-8 

46-7 

46-8 

38-7 

39-7 

60-1 

60-1 

44-8 

29-6 

31-6 

44-9 


Ptiornndbnr, 

736 

80-8 

112-0 

163-7 

201-4 

213-8 

167-9 

110-2 

111-6 

66-3 

99-3 

146-9 

66-7 

127-4 

i 

Maunder Den 

170 



78-9 

00-9 

00-0 

39-2 







24-6 

Vnnr montlM 














In 

Shniaporo ... 

021 

SH-6 

54-3 

70-6 

61-0 

63- 

68-4 

74-9 

89- 

86-8 

70-6 

70-6 

61-9 

68-8 

No Troo]M pro- 















■rnl in IMii 

Mhow 

12,667 

47-0 

63-3 

66-8 

64-0 

67-4 

67-4 

63-5 

77-2 

a3-o 

91-3 

73-3 

64-8 

64-3 

or IMl. 

Indore 

867 

10-0 

27-7 

27-7 

31-1 

27-7 

26-6 

26-4 

42-7 

49-6 

64-2 

28-6 

19-6 

31-7 


Nunnoombad. 

8,603 

45-4 

46-7 

51-4 

62-3 

642 

61-9 

70-7 

90-3 

111-0 

lBl-2 

81-4 

68-2 

72- 


Neemuch ... 

A186 

52-6 

51-4 

47-5 

62-1 

61-4 

58-8 

82-1 

94-1 

116-6 

147-4 

110-1 

74-6 

77-4 


Ajmere 

488 

26-7 

28-7 

32-8 

30-8 

24-7 

18-6 

40-9 

47*1 

38-9 

38-9 

38-9 

28-7 

33- 


Torraghnr ... 

\ 

Knrrauhee ... 

142 

14-1 

... 

42-3 

197-2 

413-5 

422-5 

416-6 

4«’5 

387-3 

316-8 

218-8 

147-8 

254-1 

Kn Troops pro* 
In 1801 

10,243 

51-2 

60-3 

47-7 

30-3 

47-6 

44-5 

44-9 

48-9 

60-4 

61-4 

61-6 

64-4 

60-1 

orl8H5. 

(ihisroe 

554 

1|56-4 

142-6 

119-1 

167-9 

299-7 

810-6 

287- 

268-9 

243-7 

213- 

232-9 

209-4 

218-4 


Hyderabad... 

3,483 

32-2 

34-8 

41-7 

30-8 

42-6 

41-3 

42-9 

40-6 

44-6 

40-4 

44-2 

87-4 

39-9 


Onniareb ... 
lioMuav Pbb- 

A2!H) 

70-0 

40- 

27-2 

4-2 

1-4 

-2 


■7 

-6 

1-7 

86-8 

126-1 

80- 

















SlDKiiCY... 

1,13,308 

62-6 

54-2 

68-8 

62-0 

66-6 

66-8 

69- 

89-9 

70-3 

72- 

65-1 

67-3 

59-8 

✓ 


TOe Wtl Eiimprau Tmvm un iooluded in thin rttum ftom IMS, tho dots of tboir tnoifor to Ui« yrlUtli Borirloo. 

Thi> nrnifi' MW oli'k for iho moiiHa of Jannarj, Fphwnry, Muoh. Anrtl, M»>, Jane »nd Jolj IMO not inoluded in Bill rotara,»« no topohIh lino bKii ko nt 
lij mouth* ill till, uiriw. 
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SANETABY COMMISSIOKBB WITH THS GOVBBNMKNT OF INDIA. 


98. No statements of the admissions into hospital for Madras and Bombay for the ten 
. . years 1860 to 1869 have yet been received, but this information 

isooiS^mpm per WOO tf itrwith, as regards Bengal is given in the following table 

1^—69, Buigal. 

European Army of the Bengal Breeiiencg, 1860 to 1869. 


STATIONS. 


lOl-e 1281 

IIH IBS’S 1127’B 1122'8 


1977 

186-7 1 268-2 1204-8 


144-1 1161-8 1172-3 1196-8 1176-6 1173-7 1169-0 1139-8 1128-1 | 1821-2 


GiHOBno Pbot. 

IHOKS AND Ooi*.' 
Shajobanpore 
Bareilly • ... 
Moradabad 
Boorkee 
Hcerat 
Delhi 
liuttia 

UOHII.OirHD AND 
UXEBUT. 

^a 

Horar 

Gwalior Citadel ... 

Seepree 

•Ihuaie 

Nowgong. 

Jubholporo 

Satigor 

AoKA and ClltTBAL 
India. 

Uthballa 

PbUlonr 

Jallandar 

Ferozopore 

Mooltan 

Oera leioMl Khan,.. 

Ueean Heur 

Fort Lahore 

Umritaur 

Sealkoto 

BawnlPiodee 

Oampbellpure 

Attook 

Nowthera 

Feahawar 


Daijealing 

Uugfhaie 

Sabatlioo 

^ngra 


1,667 91-0 


108,971 i 113-6 


166-2 146-4 
161-8 142-3 
207-4 188-7 


160-8 184-7 1429 164-0 




78-7 91-7 128-6 114-7 
69-1 77-0 94-9 88-1 
80-8 97-0 184-1 116-4 
97-7 104-3 
99-8 110-8 
131-7 166-2 


140-0 186-1 


81-6 1636-7 
114-6 1738-6 

126 6 2140-3 
92-9 1368-5 
910 74-0 1141-2 

96-9 89-9 1426-9 

1304-4 
1492-9 
1641-8 
119-3 I 1992-3 
171-6 I 1960-8 


104-6 1699-8 


48,676 129-4 

16,198 83-0 
889 76-1 
7.882 97-8 
8,620 82-8 
8,766 107-6 
1,011 106-7 
12,386 97-1 
1,382 1292 
3201 92-3 
12,487 108-1 
1A741 142 4 
2,997 72-9 
1,684 121-6 
6,426 1240 
18,870 123-1 


131-0 148-4 166-7 
160-9 167-6 161-6 


88-3 106-0 
86-6 73-3 
66-2 87-6 
96-2 96-7 


197-2 1266-8 265-3 23t>6 
207-8 1846-1 198-2 226 8 


162-9 
188-8 
131-5 
164-4 

148-8 11480 1186-4 1196-6 
183-3 


118-4 
m-7 110'« 

86-1 96-6 

184-6 


mil 


146,897 102-7 88-7 102-9 


236 8 162-9 


262-8 1 260-9 
271-1 


178-4 188-0 


2,792 117-6 
6.716 62-9 
6,700 96-2 
862 84-7 


67-2 86-8 103-4 98-1 

64-3 68-7 98-4 94-8 

118-8 112-4 131-2 

86-4 81-6 124-7 

610 79-0 


72-2 60-2 56-6 
64-1 I 68-8 { 49-4 
87-7 
136-3 


Hill Stations ... 19,390 

llNNNAtPEBUDKNCT 3,90,678 1141 
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SEVENTH ANNUAL HEPOET OF THE 


r SeetioA 1 


i)0. The deaths among the Earopean Army of Bengal for each station 
suttmtBt ibevisK ow i»oH»iitjr in Ik* years uro as follows. 

S«|^ Anny, i 860 ' U 9 . 

European Army of the Bengal Preeideney, 1860 to 1869, 


Amii-MLn ui l,(ni raov tsa CBtaa otsna of Matuurr. 

\ \k \ . I is I ^ h 


during the ten 


ATnasB AniDu. 
Vun-Mii. 


EinlallBi! 
AllMom. IhsOluIan 


Port William 
Dnin-lium (9 year*) 
Jtarraokpore 
iiertiamiioni 


Lucknow 
Scetanore 
Futtanghur 
Cawnpom 
Allahkbnil 
Nngode ^8 yoam) ... 

flAKaETic PaoviK-1105,971 I 8'12 

OS 8 AKP OpPB. 

Shiyebanpore 
Bareilly 
Mnradabad 
Boorkeo 
Meerut 
Delhi 
Muttra 






























































































































^trwpT] 8ANITABT COMMISSIONER WITH THE GOVERNMENT OF INDIA. 69 

simuw lutiant to KOni. 100. The following is a similar statement for Madras 


European Armp of iio JEaiirai Preitdencp, 1860 io 1869. 


STATIONS. 

A 

& 

1 

Don m 1,000 ot Snaasn non m nnis oinss or XontiiTT. 

ATSR40R AMtVAi. 
i>E4Tfl*kSTV. 

1 

1 

j 

1 

1 

H 

1 

1 


1 

H 

1 

1 

1 

1 

! 

£ 

1 

1 

1 

m 

I 

V 

0 

< 

1 

S 

8 

*3 

0 

s 

1 

3 

a 

fi 

*3 

e 

s 

i 

1 

Hangtilore... 

16,047 

199 

1)13 

1-86 

0-20 

040 

1-81 

0-19 

2-33 

0-46 

099 

0-66 

0-40 

160 

1-99 

14-77 

12-78 

Kamptoe ... 

10,940 

6-39 

0-27 

1-46 

0-91 

018 

1-18 

0-27 

2-19 

0-66 

0-48 

064 

1-46 

1-28 

2-28 

18-52 

13-13 

Bvilorjr ... 

9,609 

342 

... 

2-39 

0-62 

0-21 

1-87 

0-62 

1-14 

0-21 

0-62 

083 

0-73 

1-25 

2-08 

16-79 

12-37 

Secunderabad 

26,984 

1-78 

0-04 

211 

0-38 

0-41 

404 

0-66 

7-66 

0-77 

0-96 

1-26 

1-11 

2-00 

211 

25-24 

2361 

St Thomas 


















Mount ... 

3,679 

1-39 

0-28 

1-39 

1-39 

1-.39 

2-79 

0-66 

4-47 

0-66 

1-39 

1-94 

1-94 

2-52 

0-66 

22-64 

21-16 

Uangonn ... 

8,879 

0-84 


2-14 

0-46 

034 

2-26 

0-11 

1-80 


0-22 

1-01 

0-91 

1-35 
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101. The monthly mortality at the different stations of the Bombay Presidency is here 
A iimUtf lutMant At Bomiity. shown for the Same period. 

Europtan Amy rfthe Bombat/ Pmidency, i860 to 1809. 
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102. The general result of these statistics for the three Presidencies may 
be conveniently seen in the annexed statement, 
o^wiion^of ita ituhtta regards the-proportion of men constantly sick, 

uBjtiti. Bombay gives the most iavorable return, 69-8 per 

1,000; Madras comes next with 62‘0, and Bengal 
stands highest, 67'1 per 1,000. In Bengal the ratio which is at a minimum 
of 64‘8 in December is at a maximum of 79’2 in September. In Madras the 
minimum 6fl'9 is in February and the maximum 67’9 in September. Bombay, 
with a minimum of 62-6 in January and again in April, gives a maximum of 
72 in October. The admission rate can as yet bo shown only for Bengal. The 
annual average was 1754('9, of which the smallest proportion, 99, occurred in 
February and the largest, 181, in October. 

UtaUnunt »ko»i%g the comparative eicineie in ike Enropean Armiet o/ Bengal, 

Madrat, and Bombay during the ten yean 1800 to 18ti!). 
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In Bengal the constant sick rate at Daijeeling 39'4, at Kangra 41'8, 
Campbellpore 44, and Jullundur 46, contrast favorably with 70‘6 at Fort 
William, 84’5 at Benares, and 98’6 at Delhi, the maximum attained in this 
Presidency. In Madras, Malliapooram gives 36, Calicut 41’2, Bangalore and 
Port Blair each 49'3; the highest ratio excluding very small bodies of men was 
at Saint Thomas Mount, 77. In Bombay, Indore shows only 31’7, Hyderabad 
39'9, Deesa 42'4. The largest proportion of daily sickness in this Presidency 
was at Bombay itself, where the rate equalled 78’7, considerably in excess of 
what it was either at Calcutta (70'C) or at Madras (67’6). 

103. As regards mortality, Bengal contrasts most unfavorably with the 
M a. other Presidencies, gmng an a,vemge death rate for 

uuwiattotkrNrrMiiindMibithettB the ten years of 29‘98 per 1,000, compared with 
I*"*' 21’46 in Bombay and only 20’27 in Madras. Great 

portion of the excessive loss is to be ascribed to cholera, which caused an 

Q 
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annual average of 9 24 deaths per 1,000 in this Presidency, compared with 4 80 
in Bombay and 2-66 in Madras; but even excluding tbe cholera rate, Bengal 
with 20’74 still occupies the lowest place, then comes Madras with 17'71, the 
returns from Bombav, 16-66, being the most favorable of all. Tlie higher 
death rate of Bengal is due, as has been already stated, mainly to cholera, but 
Fevers and heat Apoplexy both have had a marked influence in the result. 
Dysentery has also been more fatal than in the other Presidencies; but Hepatitis, 
.although'causing a larger proportion of mortality than in Bombay, shows a 
somewhat smaller ratio of loss in Bengal than in Madras. The details under each 
head may be conveniently seen in the annexed abstract of the general statement. 

Slatement ikowitiff the romparative mortalitf *'• the European Armiee of Emgal, Mairae, 
and llombay during (he fen ytare 1 860 to 1869 


ramoKNCT. 


TWnml 

MadrtiH 

OomLay 


Dutv BAn m 1,000 non thi obibi' cabiib ot Mobtaiitt. 


Atbbasb Arbv- 

Ah ItBATB BATB 



104. In 1867, under the orders of the Government, a series of forms 

-4 devised with a view of recording the changes 

tWr botim iu the Constitution of regiments which took place 
wiu bt diiouiied BOM pBrtiouiAriy by during tlioir tour of Indian service. These state- 
Dr. Biydoo to e ppoadu- ynents, whicli wcre to be filled in by each corps on 

leaving the country, were designed to show the strength on its first arrival, 
with details of constitution according to age and service, the changes which 
had occurred, the causes to which they had been due, and full particulars 
regarding the survivors of the original strength who remained with their regi¬ 
ments on leaving India. A number of these returns have now been received; 
some of them are inaccurate, and others are necessarily incomplete, because they 
conc43m corps M'hich belonged to the old Local Array. Those which are calcu¬ 
lated to convey accurate information have been seleeted, and the results will 
be appropriately eonsidei-ed by Dr. Bryden in his memorandum on the influence; 
of age and the eflccts of Indian service, to which allusion has already been 
made. 

105. Having now discussed the vital statistics of the men, I shall 
The death PBt« bbouk women bai briefly Consider the chief facts relating to sickness 

been ooneiderawy under the aTcraca of and mortality among tho womcn and children, 
the laet ten yearn. Rvcrage strength of 3,619 womcn, the 

(jonstant sick rate equalled 49-6 and the admissions 1143'5 p<'r 1,000. Many 
cases of sickness, however, are treated in quarters, and cases of cliildbirth are 
no longer reckoned as admissions into hospital. For these reasons tho ratios 
of sickness fall short of the truth. The death rate was 32*68 per 1,000, a ratio 
considerably in excess of that for the men. Fevers, Phthisis, Cholera and the 
affections attendant on child-bearing were the chief causes of mortality. 
Although high, the loss of 32*68 per 1,000 is much lower than the average of 
the last ten years, which has equalled 43*31. The annual ratio has varied from 
25*46 in 1866 and 81*6 in 1808, the only two years which show more favorable 
results than 1870, to a maximum of 68*03 in 1861. The distribution of the 
deaths among women in 1870 according to stations is shown in Table III of 
this scries. The details of admissions and causes of deaths, both among women 
and children, appear in No. VII. 

106. Among children, tho oases of illness which were treated in hospital 

Th« mortuuty >bob( ehiidm, •!- equalled 818 per 1,000, and the constant sick rate 
though Tory high, wM lowtr th«a thtt 42; but as Very many have attendance in quarters, 
cf fwmor yeori. these ratios do not repr^ont by any means the 

whole sickness of tho year. Out of an average strength of 5,644, fourhundreil 
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and (liity^ne died, of a proportion of 81‘GS per 1,000. Arran^d in the order 
in which they contributed to this high death rate, the chief diseases stand as 
followsDiarrhoea 17*89, Anoemia and- Atrophy 12*23, Convulsions 9-39, 
Dentition 8-86, Eomittent and Continued Fevers 8*86, lutermittent Fevers 6-67. 
The other causes show companitively small ratios, in no case amounting to 4 
per 1,000. The distribution of the deaths by stations and the diseases to which 
they were due are detailed in Table IV. The mortality, although lamentably 
high, is lower than that of any of the previous ten years, excepting 1868,1864, 
and 1866, in which it was respectively 78*02, 71*36, and 75*11. In 1860 it was 
102*64, and in 1889 it equalled the enormous ratio of 145*22. For the ten 
years it averaged 94*90. 

107. For the first time the deaths among children can be shown according 
Dtuiii of dMthi lam auum 1 b to ago, and the details are given in the annexed 
1870 tMordiBc !»•(•. statement. 

SMment tkowing the *tre»gH of JSuropoan ehildren on tie April 1870, 
and ratio of deatht net 1,000 at different ogee during that gear. 
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108. As the ratios arc calculated on the strength as it stood on the 1st 
April, and not on the average strength of the year, 
results do not altogether correspond with the 
figures already given,but the difiference is very trivial. 
The excessive death rate among very young children which this statement rcviails 
is very lamentable. Of infants under six months nearly one-third died. In the 
second six months of life the loss exceeds one-fifth, and again during the third it 
was little less than a fifth. In the fourth half-year the ratio has diminished to 
127*14; between two and three years it has fellen to 86*56, and then it rapidly 
declines. I have not been able to procure statistics of child life in England, 
with which these figures may be properly compared, but arranged in five-year 
periods, the results stand thus:— 



j Under 6 years of age 
I Pive, and under 10 years of ago 
Ten, and under 16 years of ago 


DEATHS PER 1,000. 
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--- 
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Pmiideoey. 

72-67 

62-60 

148-10 
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8-76 

17-73 

4-08 
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11-61 


.-—.J. 



' The msui ot 30 j«ui— loss to 1006—taken from the Rettlatnr OounI'a Report for 1660. 


The mortality of European children in the Eengal Presidency in 1870 was 
thus rather more than double the mean mortality of children of the same 
ages in England. 
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109. Amngements have now been completed for obtaining annual statistics of the mortality 
sutiiuoi of mortistr OHBI oOoen retums of rickness among ofllcers would be imperfect and of little value, 
ftwo ISM to I8W. General of the Anny, and which is here given, although it may not’ be 

Statement 0 / deathe among tke Olfieeri of Her Majettfe Sritid and Indian Jrmiee 
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It would appear at first sight that there must be some material error in this 
statement, as, although the European Army has gradually and largely dimi¬ 
nished from 1800, the strength of officers has increased ; but on referring te the 
Adjutant General on this point, I find that in the earlier years the strength of 
oflieei’s in the new line regiments, artillery and engineers, late of the 
Company’s Army, n as not included, and it will be seen that wiiile the number 
of officers in Her Majesty’s British Army, as shown in the first half of the 
table, lias somewhat increased, the number in Her Majesty’s Indian Anny 
as sliown in the second half has mu(di diminished. 

110. Tlie gcneml nssults of these figures may be seen in the following 

The general deatS rate of officers from statement— 

IHUO to 1889, u liam hy Uieao returns. 

AMracl (j/‘ Stiitemciii of Ikuihs miioiig Officem during the tm yeam lR(i(( 1o 1869. 
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It Avill be observed that in Her Majesty’s British Army the death rate 
among officers has varied frem a uiinimnm of U 25 to a maxiraun of 19'1)9, 
(he average annual ratio of mortality for the ten years having been 19 84. 
Among the officei-s of Her Majesty’s Indian Army the general average, 18*20, 
is somewhat higher, while the annual results fluctuate bottveen M<*24 and 
22*31. Taking the two bodies of officers together, the general annual ratio 
nveniges 17*52. 
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111. The deaths among officers of Her Majesty’s British Army serving in 
India, as sliown in the annual regimental returns, 
suu.ua rf ofliar. to isjo. following rcsults 

SlaUmtni thowing the Strength and DeaUi, in and out 0 / India, 0 / ike Offieem of Brithi 
Hegimenls during the year 1870. 
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Out of a strength of 1,868 olfieers of Her Majesty’s British regiments serving in 
Bengal 30 died, giving a death rate of 16‘06 per 1,000. 

llegarding the officers of Iter Majesty’s Indian Array in 1870, the follow¬ 
ing statement has been received from the Adjutant General of the Army 


Statement of J)eath» among Oficere of Her Mnjedy’t Judinn Ariug during the gear 1870. 
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Out of a total strength of 1,7U7 there were altoj^ether 29 deaths, or a ratio 
of 10’31 per 1,000. Compared witli the mortality of previous years these sta¬ 
tistics are favorable. 

112. The iTgistration of deaths in the several military cantonments has 
lb. gosern reiidu of mortuuy regii- been continued during 1870, and the following state- 
trauoB to cantoimeiiu. mcut sliows tlic general results for the year. The 
ratios of mortality in each cantonment have not been entered because in many 
instances the population is not known, and the returns of deaths have been 
by no means acirarate. 
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113. Considerable difference of procedure appears to obtain with reference 

to these cantonment death returns. In some of 
min”tom wm!*' provinces the results are tabulated with those 

of the general population; in others they are kept 
distinct. In some cases all the deaths in cantonments, no matter whether 
Native, European, or Eurasian, are included; in others the return is confined to 
Native camp-followers only. Begarding this matter merely from a theoretical 
point of view, the simplest method would be to place the registration within 
cantonments under the local Sanitary Commissioner, who already receives 
returns from all the other registration circles of the province; but such a plan 
would inevitably lead to some conflict of authority. The sanitary arrange¬ 
ments of military cantonments are not under the local Satiitary Commissioner. 
In every important station there are military medical officers with an admini.s- 
trative medical staff, and it is very undesirable that the care of the health of 
the community should be in any measure transferred from these authorities, 
who have generally considerable leisure at their disposal; and, added to the 
innumerable duties which already devolve on the Sanitary Commissioner of 
the province, who is overburdened with interests affecting many millions 
of people, it is very desirable that the same mode of procedure should 
be followed in all cases. The present mortuary return for cantonments is 
defective, and I pro])ose, when bringing the other matters connected with this 

S ucstion to the notice of the Government, to recommend that a new form 
lould be introduced with the commencement of the coming year. 

* 114. I have already alluded to the importance of concentrating the 

It hubetn decided to oonentrat. tbe statistical information in this country, and to the 
stotutica of European aoidiera In the necessity of studying the facts as they concern 
three Preaidenoiea. wholc Continent of India. There are special 

reasons wdiy this method should bo adopted with regard to the British Army. 
The value of full and accurate statistics of the European troops in this coun¬ 
try can hardly be over-estimated. Questions constantly arise for the satisfac¬ 
tory settlement of which such data are indispensable, atid, whether as regards 
the extent and causes of sickness, mortality and invaliding, the comparative 
healthiness of different stations, the effect of age and service, and the many 
other points which might be noticed, it is of the first importance that the 
fullest details should from year to year be carefully collected and placed on 
record. It would bo of much advantage if the statistics of Madras and 
Bombay w'ere prepared in exactly the same forms as those which have now 
for some years been employed for Bengal. The facts from the three Presi¬ 
dencies could then bo satisfactorily compared, the field of observation would he 
practically much enlarged, and the basis of facts on which any generalizations 
might be formed would be greatly widened. But in order to attain the best 
results, the returns must bo collected and compiled by one officer specially fit¬ 
ted for the work. In this way one uniform metliod of calculation can be se¬ 
cured. With a different officer in each Presidency, the same mode of proce¬ 
dure might nominally be followed; and yet there might, and probably would, 
be slight differences in the details of woi’king, which, although apparently 
trivial, would materially influence the results. 

The changes which improved means of communication have wrought in 
this country, present an especial and very forcible argument in favor of such a 
concentration of statistics. A European regiment during its Indian service 
now-a-days has experience always of two, and generally of all three Presi¬ 
dencies, and to consider its sanitary history in one of them, apart from what 
it experienced in the other two, is, and must be, most unsatisfactory. Invalids 
from this country go home, and recruits come out to it, via Bombay, so that, 
independent of the changes in relief, the statistics of Bombay have an im¬ 
portant bearing on the sanitary history of European soldiers in Bengal. In¬ 
fluenced by those considerations, the Government has now decided that with¬ 
out interfering with the arrangements which already exist in the minor Presi¬ 
dencies, the statistics of the European troops in both of them should be con¬ 
centrated in the statistical branch of this office. 
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115. Having concluded all the remarks wltiuh I have to offer on the 

^ ^ . statistics of the European soldiers, of women, chil- 

iatomition regarding diM«e.«>dioim- dreu and oflicevs, and on the vanous questions 
jwi the hauth of tin British soldier In •yviiioh are Connected with them, I shall now pro- 

*■ ceed to state what steps have been taken since the 

last annual sanitary report M'as submitted to procure further information re¬ 
garding the history and causation of disease, and what practical measures have 
been adopted for improving tho health of the British soldier when serving in 
this country. Those two (juestions are intimately and inseparably associated 
together, and the truth cannot be too strongly or frequently urged, that 
accurate knowledge must form the true basis of all sanitary reform. 

116. Of all diseases which press heavily on the British soldier in India, 

„ u .. perhaps the most important is cholera, because, 

Meaiarei hare bun taken to inititnte ^ i -i. j i ii ai i i •!. 

a ipecial enquir; into obolora in India. although it doCS UOt add greatly tO tllO SlOkllCSS, it 

tells very heavily on tho death rate. In order to 
obtain some more accurate information regarding this disease, several fresh 
measures have been taken during tho past year. The special enquiry into 
cholera in India, which was devised by tho Army Sanitary Commission, has 
been commenced in this Presidency. The register of cases which was pri¬ 
marily adapted for European regiments has been modified, so as to suit Native 
regiments, jails and' lunatic asylums. Wheu cholera prevails among Euro- 
p(!an troops, the medical officers in charge are so overburdened with 
anxiety and work, that it would be difficult for them to observe and record all 
the details prescribed by tho Commission; and the Inspector General of Hospitals, 
Her Majesty’s British Eoroes, has accordingly recommended that in these cir¬ 
cumstances additional and specially qualified officers should bo deputed for tho 
purpose. For the population gonemlly no such details can he procured, but 
tho mortuary returns will show tho daily number of deaths from cholera in 
each town and village circle, and thus afford much valuable information. Every 
Civil Surgeon will he furnished with a copy of the “ Instructions,” so that his 
attention may ho drawn to the many important questions regarding which data 
should be collected. It has been decided that all the statistics and reports 
before being transmitted to England sliould be collected and examined in this 
country. They will accordingly be forwarded to this office, those regarding 
European troops being supplied to the Military Department by tho Inspector 
General of Hospitals of Her Majesty’s British Forces, those regarding Native 
troops and prisoners by tho Indian Medical Department, and those concern¬ 
ing the general population by the Sanitary Commissioners. No registers have 
yet been received from hospitals in this Presidency, but a few from Madras 
and Bombay have been already submitted to the Government with a view to 
their being forwarded to the Secretary of State. 

117. As a part of this enquiry, it has been decided that each of the 

Sanitary Commissioners should regularly transmit 
*0 ® monthly statement showing the pre¬ 

valence of cholera in their respective provinces. 
For 1870 general statements have been received from Madras and Bombay, as 
well as from several of the local Sanitary Commissioners in this Presidency, and 
the results are shown in the statistics of cholera among tbe general population 
which have been given in a preceding paragraph. During the current year 
similar monthly statements have been received from all the Sanitary Commis¬ 
sioners. Dr. Moore, the Superintendent General of Dispensaries and Viwcina- 
tion in llqjpootana, has also been good enough to keep me informed of all the 
facts eelating to cholera, over the large area occupied by these States, which 
have come to his knowledge. It will thus be seen that from all parts of the 
country facts are being collected, not only with a view to their being placed 
on record, hut also in order that tho current history of cholera may be studied. 
The statistical information now being collected in Bengal Proper must even¬ 
tually prove a very valuable addition to the evidence procured from other 
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quarters. All details regarding cholera within its endemic area and within 
the districts bordering on this area are of the greatest importance. 

118. The question of how the sanitary enquiries in special districts and 

localities, which were suffgcsted by the Army Saui- 
tary Commission in the fifth section of tlicir 
“ Instructions,” can best be conducted has for some 
time engaged attention. On this matter the local Sa¬ 
nitary Commissioners were consulted, and the plan 
of investigation which Dr. Townsend, the Sanitary Commissioner for the Central 
Provinces, has proposed seems to be the best adapted for the purpose, lie 
thus describes the general features of the scheme:— 


The swiitU7 (Bqniry ia ipfoial losiU- 
ttw, u nMiamended in neUna V of thn 
'* InitmctioBi,” In nbottt to bo oonmaiwod 
in tbo Control ProrinoM. 


In order to elucidate many of the pointe of enquiry, it is necessary that data should la- 
collected prior to the invasion of the epidemic. It is on this account of great importance that 
special enquiries of the nature indicated iu section Y of the “ lustructious” should be set on foot 
in the interval between the disappearance of one epidemic and the invasion of another. With 
regard to the question as to whether there are any places within the limits of this provinw 
which may be classed according to the conditions iudicaU^d iu the opening paragraph of the 
section above referred to, I have to remark that, in my opinion, cholera is nowhere endemic in 
this province, i. e., there is no locality which is not free from cholera for periods varying from 
two to four years ; that, on the other hand, there is no tract of country, excepting perhaps some 
remote and sparsely inhabited forest tract, which is not subject to oeeasional visitations of epide- 
mic cholera; but while there is no trmd of country that is not liable to visitations of the disease, 
there will, I believe, he found, even in those tracts in which cholera jirevails with the greatest 
frequency and intensity, a certain proportion of the villages which arc not amenable to its 
at^ks, which in every epidemic suffer only in a very slight degree, or cxjierienc* (>ompIcU- 
immunity. There is not, 1 think, a single district in this province in which eomjiamtivc 
topographical enquiries, with reference to epidemic cholera, might not he pursued with advan¬ 
tage. There are, however, some districts which, from the large amount of traffic through them, 
are more subject to lie invaded by cholera, and which, from the variety of their lopogniphy, offer 
admirable fields for carrying out the enquiries speiofied. Of these, the one which, 1 think, 
would prove the best field for investigations of the kind is Jahaljmr. There is a great uml 
increasing traffic through it, and whenever cholera is prevalent, some part of the Jabalpur 
district is sure lo Buffer. In the late epidemic it was one of the districts in which cholera first 
apjieared, and during the two epidemic years cholera pervaded the whole district, upwards of 
80(1 towns and villages were visitetl, and the number of deaths amounted to 0,000, or 15 jwr 
milk of the po]>ulation. The topofpaphy of the district is extremely varied, the conditions of 
elevation, nature of rock, soil, cultivation, water-supply, and proportion of forest and ojien 
country differ greatly in different localitiiw within short distances of each other; and moroovin- 
the geological formation, a knowledge of which is essential to the proper understanding of these 
varied topographical conditions, and on which the sites of the vdllagos, the drainage, and even 
the stmeture of the houses depend, has been accurately surveyed and majipcd. Its aecessibility 
and the comjiarative good foeilitics that it jiossesses for moving from one point to another are 
also greatly in favor of selecting Jabalpur as afield for sanitary enquiry, and moreover from its 
Iwingon the line of Railway, other sjiccial localities at a considerable distance might Iwbronglit 
within the scorie of the enquiry. 

In the district of Sagur, cholera prevailed in the last epidemic with greater intensity 
than in Jabalpur, and Sagur also has many advantages for carrying out sanitary investiga¬ 
tions. Its topography is very variiHi, and its geological formation has been surveyed, huf the 
traffic through Jabalpur is much greater, and it is therefore likely to be attacked fimt, and froni 
its being on tlie line of Railway, and its internal communications being Iictter, the diflieultics 
in the way of prosecuting enquiries at all seasons of the year will he less. After consideration 
then of ail the above cin-ums^iccs, 1 am of o[iiniuii that the district of Jabalpur possessr^s 
itwarkahle advantages for carrying out systematic sanitary investigations. 

The investigations might l« conducted on the following plan:—In a certain number 
of localities having well-defined topographical chaiiuitcristics, a town, and from 10 to SJO 
vilhiges around it, should bo selected and carefully surveyed by the officer conducting the 
enquiry, with reference to their sites, soil, water-supply, and other {mints indicated in the 
“ Instructions,” and the observations on those points ^arefiilly recordcfl. Enquiries might In* 
carried on with ativantage in at least five such circles in the Jabalpur district. Statistics of the 
pipuiations of each town and village should Im prepared, showing the numliew of each euste> 
of each sox, and at certain ages. The dates also on which cholera apiJoared in such of the 
towns and villages as were visited by the epidemic of 1868 and 1860, and the number of deaths 
that ocemred should also lie noted. All information of this kind having been recorded, a 
Native medical subordinate should be appointed to each oiralc, whose duty it would be to inspect 
periodically every {wurt of the town and every village within the cirtdc, and r^irt to the ofticcr 
conducting the enquiiy the state of health of the people and the condition oi the water-supply, 
t!ie dqith of the water in the wells, the state of the current in the streams, and otlier 
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uiroumstAnccB that vary from time to time. This subordinate would have his head-quarters in 
the town or principal village of the circle, and he would be furnished with medicines fur treating 
diseases among the ]>eu])le. The nature of his duty would be explained to the owners of the 
villages, and they woiild Ihj called uj>on to assist him. The deaths in the selected villages 
would, ns at present, be reported at the registration station of the circle, but they would be 
recorded sejiarately in a supplementary register which would be forwarded to the officer conduct¬ 
ing the enquiry. To conduct this enquiry, a B}>ccial health officer should be appointed; it 
would be his duty to carefully watch the selected circles, and observe the variations in the state 
of the health of the people in connection with variations in climate, conditions of water-supply, 
dryness of soil, and supply of food; at the same time ho would make himself acquainted with 
the io|>ographical conditions and the state of the villages throughout the district, and watch 
the variations in the general health of the population, or this enquiry mi^ht be conducted by 
the Sanitary Commissioner, a junior officer being appointed to assist him. Meteorological 
observations have been recerded at Jabalpur during the last two years, but unfortunately many 
of the instruments have binm broken, and it would be necessary to replace them with a standard 
set. It would also be neci«Bai'y that the rainfall should bo measured in each circle of observa¬ 
tion. While this spcial enquiry is being carried on at Jabalpur, arrangements should be made 
for carrying on similar investigations in every sudder station of the province where there is a 
ivsident medical officer. 


The general scheme has been sanctioned; the details of tho arrangements 
are still under consideration. It is of great importance that these should be 
provided for as completely as possible, and that the medical officer to be 
entrusted with the enquiry should be altogether unbiassed in bis opinions and 
free from all preconceived theories on the subject of cholera. 

111). The registers of subsoil water-level which were commenced in the 


the regieten of ■nbooil wster-Iovel, 
ehiefly on account of tho abaenoo of oho- 
lorn, throw no light on Fottenkofer'a 
theory. 


end of 1669 were continued during 1870, but part¬ 
ly on account of tho marked absence of cholera in 
the Upper Provinces, and partly from other causes, 
tho information which they contain docs not assist 


in forming any conclusions as to the correctness of Professor Pettonkofer’s 
theory. The returns for the past year were analyzed by Dr. Douglas Cunning¬ 
ham. In reporting on them he observes:— 


It appears to be impossible to arrive at any definite conclusions in regard to tibo exact 
liearing of these r(>tums on the theory of Professor Pettenkofer, for,— \*t, there is an absence 
of data regarding tho conditions prevailing in jirevious years, and consequently a want of 
grounds on which to found any comparisons; 'Ind, tho amount of cholera has been almost 
everywhere very small throughout the year, returns of eases being furnished by only 23 
stations, and by only 13 of these in a number exceeding 10 ; .3n/, many of tho returns are 
very imperfect, only including a certain number of months j Uh, even, however, had all been 
perfect in numljcr and form, it is still very doubtful how far many of them could have furnish¬ 
ed information of any real scientific value, for in some cases there are very manifest evidences 
of carelessness in the conduct of the observations, as for example in one ease in w'hich the total 
depth in place of the water-level of a well wiw returned consistently during a period of months 
together ; in other eases, although the observations seem to have been carefully and correctly taken, 
their souree apjiears to have been incapable of affording indications of the conditions of soil 
moisture, or, at all events, of the changes in condition wlueh are deemed of importanoe by the 
soil theory. 

In certain cases, no doubt, it may be impossible to find a well or body of water which 
can be appropriated as a souicc of observation, and which will at the same time really indicate 
the assumcdly important changes in soil conditions ; and in such cases accurate data of raiu- 
Ikll, and general information regarding the amount of water in rivcm, tanks, or other bodies of 
water present, will at all events furnish a certain amount of information. 

W'hile allowing that such au impossibility may exist in certain cases, it still appears 
U> 1)C very uecessary that there should be a clear understanding, that observations on water- 
level are worse than useless unless they afford indications regarding soil moisture, and that the 
selection of sources from which observations arc to be derived should be made accordingly. It 
is evident that wells like that at Bangalore, from which the returns of water-level for that 
station are derived, deeply excavated into the rocky basis of any locality, arc, as a general rule, 
utterly incapable of affording definite information regarding those changes in soil conditions 
supposed by the soil theory to be influential in favoring or preventing tho development of the 
introduced cholera germs, and there can bo little doubt that others of extreme depth, such as 
those at Hissur, Sirsa, &o. (even if their water-levels do indicate the level of tho first imper¬ 
meable layer of soil), are equally ill-adapted for that puiqiose, seeiug that it is very impro¬ 
bable that the water of a mixlcrate local rainfall, or the organic impurities draining down¬ 
wards from the surface, can ever roach that layer of soil, the conditions of which in r^ard to' 
soil moisture are indicated by alterations in the level of tlie water in the wells. 
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There bein^ eo many fallaTOw i and complioatione present, it might possibly be advis* 
able, while carrying on all the observations which have been establish^, to select from the 
number of observing stations a set of standard ones, in which the conditions of soil moisture 
are, as far as can bo ascertained, oomtiarativelv simple ; and in these to have wells selectol carc> 
fully, the extent of the areas over which the cnanges indicated in the well really serve ns indtees 
of changes in soil moistun; being as far as possible distinctly ascertained, seeing that in certain 
localities it may be impossible, even within the limits of one large station, to find one well or other 
body of water which wiU indicate conditions of soil moisture for the whole place, as it is evident 
that, save where the soil is homogeneous and the impermeable basis so far level as to prevent the 
formation of separate drainage areas, the level in any one well can hardly afford aucurate data 
regarding the conditions of soil moisture prevailing at any given time throughout the whole 
station. 

A standard series of wells having been selected in this manner, observations on conditions 
of soil moistuto, as indicated by variations in water-level, local rainfall, &c., taken along 
with the foots regarding the local development or absence of choleni within tlie area in which 
these conditions of soil moisture are accurately indicated, would certainly give definite results, 
whereas it is to be feared that the observations as at present conducted are in many cases mere 
sources of fallacy. 

In all cases, in the more carefully selected cases us well os in the others, it would bo 
very desirable, and would greatly facilitate the making up of general results, if all the returns 
were crmstructed on one definite plan, the absolute distance of tlie water-level from the surface 
being stated in every instance in feet, inches, and decimals of inches. It may appear unneces¬ 
sary that returns showing changes of fractions of on inch in amount should be given, still it 
mtist be recollected that a change of level of very small amount may indiiiatc a veiy consider¬ 
able change in the conditions of the sujjerimposcd soil, csjiecially when tliese changes are de¬ 
pendent on local rainfall. 

I propose, in accordance with Dr. Douglas Cunningham’s recommendation, 
that the observations should in future bo confined to wells which have been 
sp*eciall)r selected as likely to afford reliable information on the extent of 
sub-soil moisture. 


120. Some interesting information in elucidation of Pettenkofer’s theory 
^ 1^0 found in Dr. Doimlas Cunningham’s report 

Dottenko&r‘i ttaaory. u sppued toMrtaiQ giveu m the appendix, in the urst portion of which 
ia Ksdrw, is giTsa »s Ap- described his enquiries into the condition 

^ ' of tho subsoil water-level of certain stations 


which he visited in the Madras Presidency, and into the probable connection 
of this condition with their experionco of cholera. Although these results 
do not warrant any decided conclusions, they enter on a field of enquiry—the 
relation of the soil to cholera—which has as yet received little attention in 
India; and by the clearness with which tho facts are stated, and the unbiassed 
manner in which the evidence is weighed, they show how such important inves¬ 
tigations ought generally to be conducted. 

121. Dr. Lewis’ afioount of the microscopic obiects found in cholera evacu- 

ations, which was published last year, and which 
bu Dm HUM bTorabiy nMiTwi by tbe Subsequently appeared as one of the appendices 
authoritiei. Hit work iurim ^ho Annual Sanitary Be 2 iort for 1800, has been 

most favorably received and generally accepted, 
both by the scientific journals and by the highest authorities, as a most 
valuable and important contribution to tbe literature of cholera. Since the 
date of that report he has repeated many of tho experiments which were 
described in it, in connection with the various ** germ ” theories of cholera, 
and always with results precisely similar to those which have been already 
described. The conclusions which were then formed, therefore, remain as yet 
unm'odified. Dr. Lewis has also been engaged with experiments on dogs, such 
as injecting into their veins varying quantities of choleraic dejecta in different 
degrees of dilution, but the results do not warrant any inferences whatever. 
The animals have certainly died, but this is all that can at present be said. 
The fact that there have been exceptionally few cases of cholera in Calcutta 
has enabled him to devote more time and attention to the microscopic appear¬ 
ances of the tissues, organs, and discharges of men and animals in health, 
and also to the pathologic^ changes which are to be found in ordinary 
diseases—Hlotaib, a practical knowl^ge of which is essential in making any 
special enquiry into cholera. 

In addition to such investigations which are immediately connected with 
bis particular work, Dr. Lewis has also been able to examine and report on 
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various matters of sanitary interest requiring the use of the microscope. 
Among these jnay be mentioned the entozoa in ration beef, the supposed con¬ 
nection hetween disease and the use of old pit-stored grain in Berar, and the 
phenomenon of the discoloration of the lake at Nynoe Tal, of which some 
account will be given in a subsequent section of this report. On all these 
subjects Dr. Lewis has boon able to afford much valuable assistance, and there 
can be no question that, independently of the important enquiry into cholera, 
India presents a vast field for scientific and microscopic research of this nature, 
in the examination of which the most important results might he obtained. 

122. Dr. Douglas Cunningham’s labors were for some time interrupted by 

Dr. D<m,iM ciumteghMn-. report on » sorious illnoss. When sufficiently recovered 
mioroioopio phenomenft oonneotod with ho mudc a touT in tho Madras Presidency, and the 
ohoiara, Appendix B. information wliicli he then collected is embodied, 

partly in the first section of his report to which reference has Ijeen already 
made, and partly in the second section, which contains the details of tho 
microscopic examination of tho objects found in cholera evacuations. 
Dr. Cunningham’s painstaking investigations lead him to the same general con¬ 
clusion as that which has 1x!en formed by Dr. Lewis, that the microscopic 
examination of cholera dejecta reveals no special fungus, and that, so far as can 
be judged by a scries of the most careful examinations, there is no fungus pcculkir 
to cholera such as llallier has described. Appearances not unlike those which 
the Professor lias figured have certainly been scon, but they sire not characteristic 
of cholera. In many cases of cholera they are not present, while on the other hand 
they are frequently to be found in the evacuations of persons who wore either 
in perfect health or suffering from other diseases. On this point Dr. Cunningham’s 
evidence is very decided. He observes :—“ The general results of all the obsci*- 
vations and experiments on non-choleraic dejecta, which I liave been able to 
cany out, have shewn not only that the same fungi are developed in such 
materials as in choleraic media, but that they more frequently contain distinct 
fimgal elements as charaiteristic features of their original condition.” But 
Dr. Cunningham, while agreeing so far with Dr. Ixiwis, is of opinion that cholera 
evacuations always present a large number of oval or cellular bodies w'hich are 
not peculiar to the disease, but the presence of which in great abundance 
appears to him to lie a constant feature of it. These bodies may be met with 
to a greater or less extent in all evacuations, and it is remarkable that they are 


immensely inermsed in numl)er under the continued use of a violent purgative, 
such as sulphate of magnesia. On this point I shall quote Dr. Cunningham’s 
own words ;—“ The general conclusions to bo derived from the comparison of 
the characters of choleraic and non-choJeraic dejecta appear to be, that as yet 
there is no evidence of the existence of any specific cells or other bodies 
peculiar to the former and never to l)e found in the latt<a*, but that there is a 
distinct evidence that many of tho peculiarities of choleraic djjecta are duo t(» 
a great increase in the development of certain classes of cells common to them 
and to non-choleraic materials, and both intrinsic and extrinsh; to the organism, 
and that, as regards the extrinsic cells, at all events this increased development 
may be ascribed in grtmt measure to the presence of a favorable medium in tho 
fluid which is effused from the blood.” Whatever may be tho true nature of 
these colls,—and on this jx)int I do not offer any opinion,—^they cannot with any 
propriety be designated ” cholera corpu8(?lea,” for they are not characteristic of 
the disease, although, as 1 have just stated, their constant presence in great 
abundance is, in Dr. Cunningham^s opinion, a peculiar feature of cholera dejecta. 
IIow far these are the same bodies which have alreswly been described by 
Dr. Lewis, and which he does not consider of any special importance, remains to 
lie seen. In order to arrive at some definite result, it is very advisable that 
Dr. Lewis* experiments should as far as possible be rejieated by Dr. Cunningham, 
and that, on tho other hand, the conclusions at which Dr. Cunningham has 
arrived should lie further tested by Dr. Lewis. It will then appear how far the 
two observers agree, and what points require further enquiry and elucidation. 

Dr. Ciumingham’s notes on the results of the microscopic examination of 70 
specimens of water, and on the common kinds of fungi found in Calcutta, are of 
much interest. His report is illustrated by a series of very beautiful drawings, 
which do great credit both to the artist and the engraver. 
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123. The special measures which wore recommcndetl by the Army Saui- 
„ ... V V ... tary Commission, with the view of practically test- 

onitrto^t tte aiftdt of ••niury tel. mg the powot of Sanitary improvements to check 
iwOTiiBOBte in ohaokte* ohoisra withte itt oholera within its oudcmic limits, were under the 
“ * consideration of the Government when the last 

annual rc^rt was submitted. Tlie jails at Moetaporc, Rungporo, Midnapore 
and Hooghly in the Lower Provinces wore at first selected as the most suitable 
places for conducting the experiment, being spjjcially cliaractcristic of Boliar, 
Eastern Bengal, Orissa and Bengal Proper, and it was resolved that a careful 
topographical survey of the stations and tsountry round should Iw made by a 
skilled engineer, so that a thorough system of drainage might be devised for 
them. Subsequently it was decided that the necessary steps should be first 
taken in one jail, and Meetaporo was selected for the purpose. It is doubtful 
whether Mcetapore is really within the endemic limits of cholera, but as the 
jail lias been subject to frequent epidemics, it is not ill-suited for testing the 
benefits of sanitary improvements. 

1211. In connection with the special cholera enquiry in India, orders have 
Th« return of ohotero ubobk Indian Iw'en issucd requesting that the statistics of diseas«« 
emigranta in 1870 haro not yet been among emigrants Sailing from tlic various Indian 
"“*’’**■ ports should bo annually collected. The returns 

for 1870 have been called for, but have not yet been recinved. 

125. Among other measures to bo devised for obtaining more complete 
A now plan of nap for iUnotratine intomiation regarding the history and distribution of 
ehoiora te noar under oonsideratioa. cholera throughout India, I may mention that a new 
plan of map for illustrating the annual prevalence of tlui disease in different 
paHs of the cmmtry is now under consideration. 

In 1868 Dr. Goodeve made certain suggestions for the preparation of such 
maps which were approved by tin? Right Hon’ble the Secretary of State, and 
tlieir general adoption was prescribed by the Government of India. During 
the last two years maps, drawn to some extent in accordance with these 
instructions, have accordingly been appended to the .annual reports of some of 
the Sanitary Commissioners, but the exact procedure adopted has varied much, 
and in no instance, tliat I am aware of, has it been found possible to give all the 
details which Dr, Goodeve proposed to show. There can be no question that, 
a map which would tell at a glance the cholera history of each province during 
the year would be most usethl; but it is equally evident that if each province 
adopts it own mode of action, both as to the amount of informa.tion to be given 
and the mode in which it is to bo shown, the results will be most confusing. 
It is therefore of great importance that the best form of map which can be 
adopted should be well considered, and that it should be strictly adhered to. 
Dr. Goodeve’s plan ajipears to be too complicated, and as a matter of fact 
every attempt which has been made to carry it into practice has been more or 
less unsatisfactory. The area of each province is so largo, that in the case of 
a severe epidemic there is no room for the circular marks proposed, unless, 
indeed, the map were prepared on a very large scale, and then even the main 
facta could not be taken in at a glance. Dr. Goodeve suggested that these 
circles should mark only cantonments and large towns, and that a varied 
arrangement of dots should indicate villages, but the division inlo “slight out¬ 
break” or “ severe” outbreak, such as he proposed, is not sufficiently precise. 
It appears to me that in attempting to delineate the general history of cholera 
on a map so as to show the principal facta of the year, it is essential, for the 
sake of convenience, that it should not bn of great size; that the figures marked 
on it should, as far as possible, give definite and precise information; and that 
the circle of mortuary registration, whether in town or country, should be the 
unit to which these figures should refer. The great points regarding which 
information is required arc—the date of the first case in ever) circle, the date 
of last case, the period during which the intensity of the disease lasted, and 
the proportion of deaths which it occasioned. All these details could not be 
shown on any map of reasonable size, and I would therefore propose that the 
ratio of mortality from cholera in each circle should be noted on the map, and 
that all the othOT details should be given, either on the margin of the map or 
on a fly-sheet appended to it. To facUitato such an arrangement, the circle of 
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mortaary registration should be indicated, not by its name, but by the number 
it bears in the annual form showing the deaths from cholera (_No. VI). This 
form will shew the comparative prevalence of the disease in different months, 
but it would render reference much more easy, and supply some details which 
are not given in this table, if such a statement as I have suggested were 
attached immediately by the side of the map. With the means of refewrenoe 
so ready at hand, it would, I believe, be really more easy to leam the history 
of the epidemic in this way, than if a number of figures were crowded together 
in different parts of the country. To indicate the mortality from cholera, 
figures in red ink should bo given in each circle of registration which suffered 
from the disease, shewing the actual ratio of deaths from this cause per 10,000 
of the population, in the same manner as given by Dr. Farr in his map of the 
cholera of London in 1866. Taking the ratio per 10,000 instead of per 1,000 
will avoid decimals, and so diminish the figures required. I have said that 
places should be indicated by numbers instead of names, but the names of 
important towns here and there throughout the province should be given, so 
as to recall an idea of the general geography of the country. 

On these questions the opinions of the various Sanitary Commissioners 
have been asked for, and as soon as they have all replied, a definite proposal 
will be submitted to the Government. 


120. It wiU thus, I trust, be seen that every measure which can bo adopted 
fmu iww b.ii« trid.iro<diMt.d, to obtain reliable information regarding cholera in 
•adthajr wiu bt itudiad apart from all India and to throw light upon the disease is now 
prooonoojTod thoorioa. being taken. With the registration of deaths 

among the people, which although still from accurate, yet already suppKes 
general truths of no mean value, with monthly statements received from all 
parts of India shewing the current history of the disease, with the registers of 
cases made in all civil and military hospitals, with the special local enquiry 
which is about to be instituted in the Central Provinces, with the more 
scientific portion of the investigation patiently and carefully conducted by 
Drs. Lewis and Cunningham, it is to be hoped that in time much valuable 
information may he obtained. And even if all these efforts should in the end 
unhappily faU, and leave us as ignorant as ever of the laws which govern both the 
origin and distribution of the disease, it will be some ground of satisfaction 
that at all events an attempt Imd been made to study cholera in India on some¬ 
thing like a scientific basis. And not only are facts now being widely 
collected—^they will also bo examined altogether apart from all preconceived 
tlieorics. On this subject it will be sufficient to refer to the remarks contained 
in my review of the reports of the local Sanitary Commissioners for 1869, which 
is given in the appendix. 


127. Before leaving the subject of cholera, I must advert to the observa- 
_ ,. , . « * , fc tions which are contained in my last annual re- 

Md m^itp is tht'^vr^gi ‘at ^ port ou the case of tho 58th Bcgiment at Allaha- 
*** **** "" certain remarks which they have elicited. 

It will be remembered that immediately previous 
to 1869 this regiment had Ijeon divided into two wings, the right wing hav¬ 
ing been quartered at Darjeeling, a hill station, and the left wing at the plains 
station of Benares. During the epidemic of 1869 it was noted, as a very re¬ 
markable fact, that the first of these, the wing which had been in the hills, 
suffered much more than the other wing, not only from cholera, hut from 
disease generally. A statement was given in last report shewing the details. 
It had been furnished by the rpgimental authorities, it had been signed by the 
Surgeon of the regiment and by the Commanding Officer, and it reached me 
after having been submitted to the Government in the usual manner. But 
the results seemed so strange and so contrary to what might hare been antici¬ 
pated, while at the same time the data afforded such a limited basis on which 


to build any general ccmclusions, that I carefully avoided offering any opinion 
with regard to them. ^It now appears that the statement was incorrect; 
it was compiled under great diffic^ties, tho Commanding Officer being ill, 
the Clerks of the orderly-room dead, and there being no Adjutant with tho 
corps. An amended statement has accordingly been prepared, and is here 
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introduced in order that it may have tho same promiiicnoe as tlie return for 
which it is substituted. 
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128. Bat while it is right that this statement and these remarks should 

be placed on record, it must be observed that the 
Tiw main ftiets iioirewr remain s» b». observations which Were made on the subject in 
^7 ** last annual report require little or no modification. 

The figures shew a re-arrangement of the strengths, 
and as these strengths are given as they stood when the regiment arrived at 
Allahabad on the 12th January 1869, they do not form a very correct basis for 
(!a1 dilation. But leaving this source of error out of account, it still appears 
that the right wing and the draft of recruits suffered more severely from 
cliolera and from other diseases than the left wing. In the right wing the 
admissions were 1,428 and the deaths 161 per 1,000; in the draft the ratios were 
1,708 and 156, while in the left wing they were 1,263 and 98, or leaving cholera 
out of consideretion the results were ns follows:— 
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t'ho greater sickness and mortality among tlie riglit wing from the hills and 
the recruits from England, than in the left wing which had been for tho three 
])rcviou8 years in tJio plains, are still apparent. But while admitting these 
facts, I cannot admit that they warrant what appear to me to be the very hasty 
conclusions which have been drawn from them. The experience of a single 
regiment during a single year cannot afford evidence to shew that residence in 
a liill elimato is calculated to render men more prone to sickness in their sub¬ 
sequent tour of service in tho plains, nor will such an opinion ever be formed 
without very sufficient evidence by any one who has had experience of the 
hill stations in the Himalaya. With reference to the statistics of tlie different 
portions of the 58tii llogimeut and their several experiences at Allahabad in 
1869, I ean only repeat what I stated in last annual repoi’t—“ It is difficult to 
account for these results, and no satisfactory ex|)lanation of them has been 
given. The facts are deservitig of record for future reference and investi¬ 
gation, in connecition with any similar data which may hereafter be obtained 
under like circiuuslanees.” 

129. llaneckhct, on which working parties had been employed both in 

1868 and 1869, has now been added to tho list of 
New hill .tation. occopw dartng the iij]! stations. Situated about 20 miles to tho north- 
year. onee e. W'est of Almorali, it occupies a hill tlie sides of 

which are much loss steep than that of the surrounding ranges. Tho barracks 
are placed on excellent sites, at heights varying from about 6,000 to 6,200 feet 
above the level of tho sea. The ivater in the immediate vicinity is somewhat 
scanty, hut with the aid of reservoirs to hold the surplus quantity of the raiii.s 
tho supply will be abundant. Tho climate throughout the year is excellent, and 
tho view of tho snowy range is extremely grand. The cantonment lias been 
arranged with great attention to all sanitary considerations; broad and nearly 
level roads have been laid out to the extent of several miles, and the mistakes 
w’hich have been coipmitted in nearly all the other hill sanitai'ia have been 
carefully avoided. There is every reason to expect that very excellent results 
will attend the occupation of Raneekhet. Immediately adjoining the military 
cantonment is another hill rising to 7,000 feet, on which it is proposed to have 
a civil station. 

130. The following particulars regarding the new hill station of Puch- 

pucuaomt. murroe in the Central ProvmctiS are taken from a 

special report on the locality by tho Sanitary Com¬ 
missioner, Dr. Townsend:— 

The Pttehmurree hills, situate in latitude north 32" 27', longitude east 78“ 27', and with 
tt height above sea-k‘vcl of 8,500 feet, are a jairt of the range which forms the northern fiwe of 
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the Satpiirth), and which, running nearly due east and west, overlooks the Narbada valley 
along its whole length, llanges of equal elevation run in a parallel direction to the south of 
Puehmurree, the mountainons tract of country included under the name of “ tlie Satpurfis” 
being here from 80 to 100 miles in breadth from north*to south. The distance from Bauklieri, 
the nearest Railway station in the Narbada valley, to the village of Singbanama at the foiA of 
the hills, is aboitt SO miles; and as the soil of the intervening tract of tlie country is luml 
and rocky, the approach from the plains is made without ditfieiilty. The elevation of the sib; 
of tlie station above the base of the hill is rather more than 2,000 feet; the ascent is math- 
in 18 miles by a road which without much difficulty could be made practicable for carts. The 
area of the pfateau is about eight square miles, the contom* is irregular, but it may be said 
to lie about four miles in length from north-east to south-west by one in bniotlth. To the 
west the peaks of Doo^har, Chour&deo, and Mahddco rise abruptly to the height of 1,000 feet 
above tlie plateau, while to the south and south-east it is Ixiuudod by the prcci))itou3 scarps 
tliat overhang the valley of the Denwa. The surlaco is undubting, with a general incline 
from west to east. Many of the slopes have been to a great extent eleared of forests and are 
covered with grass, but the plateau genendly is well woodwl. Peepal, mhowa, s&I, hurra, 
and jamun are the most frequent trees; many of them are of Im-ge size and mass^ under the 
rocks that bound the plateau, or disposed in clam]>8 of varying size over the grassy siojies; 
they give a park-liko asiiect to tho landscape. The geological formation eousisUs of Mdh4deo 
sandstone, a coarse porous grit with hard iron-earth partings. The soil where the rock is 
covered is a reddish-brown loam containing a largo admixture of sand; it is iiowliciv of any 
great depth, and in many parts beds of gravel li»! between it and the rock. In respect of 
dryness aud cleauliuess tin* soil and sulistrata arc all that could be wislunl for sites of dwellings, 
and when roads and walks have been made, it will be possibli* t,o take out-door exercise after 
the heaviest rain. Tho drainage of the plateau is effected by the ehanuel of a stream which 
commences towards the west, and winding through the whole length t)f the plateau in a very 
tortuous course, at length finds its way through clefts in the rock to the edge of the eastern 
scarp, over which it falls by an abrupt plunge of several hundred feet into the valley of the 
Denwa. Tlic slope of the ground ftoni all sides towards this stream is considerable, and as its 
channel is in many places cut deeply in the rock, aud is evorywlicrc much below the general 
level of the plateau, the natural drainage is good. Around the goiiree of the stream aud 
elsewhere sjiaces of limited extent remain swampy after the rains, but the defective draiuagt- 
of these spots can be easily remedied. No measurements of the depth of the subsoil watw 
ftom the surface of the ground at different seasons of the year have been made; for the greater 
I>art of the year it is probably not much above the level of the stream, but the level to which 
it rises during tho nins, and the rapidity with which it falls after they have ceoseil, can only 
be ascertained by actual observation. Tlie stream is supplied from siirings at its source, aud is 
augmented to a considerable extent by subsoil drainage as it winds through the plateau. The 
supply is perennial; it becomes small as the hot weather advances, but there will probably be 
no aifficnlty in obtaining a good supply of water at all seasons of tlie year from wells sank at a 
little distance from the stream. The water is soft and clean and ]>leasant to the taste. 

The mean temperatures compare very favorably with all the other stations. It is said 
that in the hottest weather the temperature is not uncomfortable for more than two or three 
hours in the day, aud that at night in the open air or in a verandah a blanket is always neex^- 
sary to eomfoit. In the hot weather the atmosphere becomes very dr)% as is the ease every¬ 
where else in these provinces j but in the rams mists at times hang over the hill for days 
together, and the atmosphere is then rather chilly. It is during the rains and the months of 
September and Octolier that the difference of the temperature af. Puchmurive and at lower 
clevatHins is most marked. The rainfall, however, is not above the average of the stations in 
the plains, and is much lielow that of Jabalpur and other jilaces. During the winter months ' 
the climate is very pleasant j frosts are not infmpient, hut the temperature of tlie mr seldom 
falls very low. Ine Puehmurree plateau formerly hail tho reputation of being malarious, 'fhe 
valleys of Sonbadrd and Denwa, which encircle the hill and which are clothwl with dense forest, 
are undoubtedly unhealthy from the setting in of tho rains till December or January, but the 
rise of the hill from fhese valleys is very abrupt; in fact, on the south and east the sides are 
precipitous scarps, 1,800 or 2,000 feet in height; it is therefore not probable that any malaria 
rises from them to this height, and it may be presumed that whatever malaria there may lie 
on the plateau is developed there. When I visited it two years ago, I made enquiries on the 
snliject from the inhabitants of the village, aud 1 ascertained that although ague does not 
prevail to any great extent, it docs occur in the autumn months. The people, however, consider 
the ague to m produced by the use of tho water of the Bangangft (tlie straam that winds 
through the plateau), and they say that if well water is used it v^l not occur. In 1806 aud 
in former epidemics, when cholera broke out in the annual foir held under the M&hideo caves, 
the inhabitants of the village on the plateau suffered; but since 1866 the fair has Isicn sup¬ 
pressed, and pilgrimages are made singly or in small parties only, and the late epidemic of 
1869, which ereated great havoc in the NarbadA valley, did not reach the plateau. Experience 
nf the climate by others than the native inhabitants mwi been limited, but so far os it goes it is 
in its favor. Mr. Davidson, an Overseer of the Forest Department, lived there for 20 consecu¬ 
tive months—from March 1868 to November 1869—and continued in good health throughout 
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the time, although he had auiTcrcd much from ague bclure he went there. Captain Hallett 
also, who has resided in charge of the place since April, is now in better health than when he 
went there. A gang of from 70 to 100 prisoners has been employed on the hill since April, 
and the return of sickness and mortality among tliein is on the whole favorable. They did not 
remain free from intermittent fever, but it was generally of a mild type; one death from remit¬ 
tent fever occurrrsl, but the attach is said to have been brought on by unusual exposure. The 
greatest number of eases of ague were admitted in May and in November. Admissions from 
Iwwel complaints were remarkably few, and the (sold damj) of the rain did not give rise to any 
prevalence of chest affections. It may be said, then, that the local conditions are such as are 
(Himniouly snpiwBod to be favorable to health. The climate at all seasons of the year is 
moderate, the rainfall is not excessive, the soil is not retentive of moisture, the substratum is 
porous, and the subsoil water is probably not relained nemr the surface for any long ][)eriod after 
the mins have ceased. A suflicient supply of water may he obtained from wells, and with 
proper precautions it may bet preserved jturo and wholesome. There is ample spacte for ont-dcsir 
amusements, and occn|attion might be fonnd in gardening and agriculture. The setenery is more 
attmetive than that of many other hill stations, and there are many jdaccs of interest iu the 
neighbourhood. I think probability is in favor of the place proving healthy and suitable for a 
IKtrmanont station for European troojts, or as a place of resort during the hot weather and 
rains. 

Step.s Imve been taken to preserve tlio purity of the water-supply, and atten¬ 
tion has also been given to other .sanitary requisites. 

Unfortunately, the huts were not ready when the very c.'arly rains of tin's 
season commenced, and after a fall which lasted for several days, it was deemed 
advisable to send down a groat proportion of the men, and to ‘leave only those 
for whom a better shelter than tents had been provided. In the early part of 
Juno the Brigadier General reported most favorably of Puchmurreei and re¬ 
marked that the men who had been sent up had derived decided benefit from 
the change. Later accounts are also excellent. • 

131. The barracks on the new standard plan, the building of which had 

la th. bin rtatioa. . cottaf. atri. of commenced, have been continued, and many of 
harraok hu besn fouad bnt adaptod to tucm huve bccn Completed during the year. Ue- 
the olimau. garding barracks in the plains no fresh orders have 

boon issued, except in so far as concerns minor matters to which reference will 
he made immediately. In the hills, however, it has been found that a cottage 
stylo of building is much better suited to the climate than the lai’ge and very 
airy structures, which, however well they may bo adapted for the plains, must 
be extremely cold during the winter in the hills. As readers in England have 
little idea of the climate during the cold months in the hills of this part of 
India, I shall here extract some information regarding Balhousio, which has 
been supplied by the Executive Engineer. Balhousie, it is to be remarked at 
the same time, presents an extreme case, being far to tlm north, and also having 
an elevation greater than that of the otlier sanitaria. 

Tlie winter of 1809-70 was one of unusual severity. From the 1st November to the 

GenarU climate and Umporatur. at I*-!* 1869 the weather was very fine, bright sun- 

nalhoBiia. shmc with a cold bracing breeze ; the temperature averag¬ 

ing from 40“ to 5a* Fahrenheit in the shade, and acconling 
to the time of day. From the 4th to the 18th of December there were incessant showers of 
sleet and rain with bitterly cold driving winds, which ended on the latter date in a heavy 
i'all (about of snow, the temperature at 8 p. m. on that day being 29“ Fahren¬ 
heit, or 3“ below freezing point. From the 18th December to the 18th January 1870 the 
weather was variable and most unpleasant, alternating between snow and rain, the slush 
freezing hard in the middle of the day as soon as tlie raiu stopjiied—the thermometer daring 
that month varying from 5* above to 6“ below freezing point. On the 19tU January over 
5'of snow fell in one night at Baloon, and 2'of snow in the Bukloh oautonmonts; and 
from that date until the 8rd of March the snow continued falling at intervals, and lay with¬ 
out thawing deep on the ground. Not having a maxinram and minimum thermometer, I 
cannot exactly give the greatest degree of cold; but on the night of the 20th January, I have 
noted till! thermometer in the verandah to be at 8“ Fahrenheit below freezing point, 
whence I suppose 10“ to be about the most extreme cold to be expected at Dalhousie. From 
the lifiginning of March to April, the weather growing milder, heavy falls of rain completely 
cleared off the snow about the 20th of March. 


In the winter of 1867-68 the total fall of snow, although more gradual, was fully as great 

Oalyro«l to Sidlaa..!. U««k«l b, f® T ® "" 

mow. t the oth of March 1808. In both these years the road into 
Dalhousie was practically impassable from snow, for mules 
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or even laden coolies, from the 18th December to the 10th of Mareh. ^e only commnnica* 
tion with the plains being along native paths dropping down the hill sides, the deep snow 
drifts in the shady spots, and re-entering corners of the road effectually bars farther pro- 

f ress. The new military road, now under construction, will not be suflicicntly advanced 
uring the current official year to admit of mule or of coolie traffic. 

But even at ordinary hill stations the cold in winter is sometimes great, 
and large lofty buildings are not calculated to prove comfortable quarters. 
At Baneekhet an excellent style of cottage barrack has been adopted, 
consisting of a centre day-room 20 x 40, and four dormitories, two on either side. 
Each of these dormitories is 86 x 22, with a height of 12 feet from the floor to 
the wall-plate. The floor is raised 2 feet above the ground. Tlic building is 
intended to accommodate 40 men and 2 sergeants, for whom separate end-rooms 
are provided, attached to the verandah which surrounds the whole. These 
barracks have also been adopted at Chuckrata and Murree. 

132. Similar changes have also been found advisable for hospitals, but no 
Xpiifiwtuo la idta «f qn*rt«» ibr general instructions have been issued, either in 
aMtitedMUiarioatkehiiu. regard to them or to barracks in the hills. The 
standard plan of married quarters for hill stations has however been modified. 
The same extent of space is not needed here as in the plains. The measure¬ 
ments have accordingly been somewhat reduced, and at the same time the 
principle that the accommodation to he provided should as far as possible 
be adapted to the number composing each family has been adopted. The 
height of the rooms will in future be 12 feet in place of 10, as formerly ordered, 
and the following scale will he observed in the provision of quarters for married 
soldiers at stations in the hills:— 


For a private noldier and his wife 

For a man and his wife with one or two children... 


1 room 14'Xl4' 

fl „ ]4'xl4' 

„ 14'Xl4' 

f 1 „ 16' X14' 

tl ,. 14x12' 


For a man and his wife with more than two children 
each quarter having a bath-room attached to it. 

The proportion of the several descriptions of quarters to ho regulated 
follows 


as 


bean 

■WND vansiUh opaBlncs 
buruki. 


For a man and his wife without children ... ... ... .SO per cent. 

For a man and his with with one or two children ... ... 00 „ 

For a man and his wife with more than two children ... ... BO „ 

133. In the new barracks the glare and heat of tho sun shining through 
b«ea prwitad to ^16 wide archcs of the verandahs have been found 
la uu MW so groat a discomfort, that orders were issued early 
in the current year to provide sun-screens, for both 
upper and lower stories. Wooden louvres, which might be moveable cither 
in whole or part, are considered most suitable, but wliero such arrangements 
cannot he followed without risk of damage to the building fixed louvres are 
to be provided.' To complete the protection from the sun, coarse curtains 
(purdahs) are recommended, which should extend from the bottom of the 
louvre to the top of the verandah railing. These curtains can be rolled up at 
night, and removed altogether during the rainy and cold seasons. In the Oudh 
barracks, as Venetians could not bo supplied before the hot weather set in, only 
piurdahs have been provided. 

184. On matters of minor importance connected with barracks, it may he 

mentioned that it has been decided to build no 
separate plunge-baths for women. The hath- 
rooms attached tc each set of family quarters, pro¬ 
vided that a proper supply of water is secured for them, are considered ample. 
As a matter of feet, the plunge-baths for women and cliildren, which wore 
experimentally tried at a few stations, have been but little resorted to. An 
order has been issued directing that punkahs shall he provided in all regimen¬ 
tal and voluntary workshops. A reduction has been made in the extent of 
accommodation for regimental quarter-guards. Chicks—curtains made of 

thin slips of bamboo—^to keep out the flies, have been sanctioned for the 
doors of all hospital cook-houses. The custom of issuing straw for bedding for 

w 
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soldiers on the march, at the rate of 6H5s per man per diem, which has been in 
force in the Madras Presidency, has been extended to Bengal. 

136. In order to test the comparative temperatures of the old and new 

barracks, thermoraetrical observations in various 
parts of each set of buildings have been kept at 
Mb* nu«don.»NiMt«iibTonu«t«tiM the Stations of Barrackpore, Allahabad, Lucknow, 

Saugor,Mhow, Kusseerabod, Momr, JuUundur, and 
Feshawur. These records, however, have not proved very satisfactory; dis* 
crepancies appear in the registers which are altogether unaccountable, and it 
is to be feared that the rooms in which the thermometers were placed have 
not always been subject to the same conditions as to occupation, open doors, 
or the use of tatties. Without attention to these matters, no comparison cpuld 
properly be made of the amount of protection afforded by different buildings. 
The returns, for these reasons, hardly afford ground for any correct conclusions, 
but they do not support the opinion that the now barracks are subject to those 
marked extremes of temperature to which they were supposed to be specially 
liable. On the contrary, these buildings, as a whole, present rather favorable 
results, the mean temperature being somewhat lower than in the others, and 
the range between the maximum and minimum smaller. 

136. The returns designed to show what influence upper stories have in 

wo. protecting their inmates from cholera, fever, or 
tMtion from dimst ftflbrdod bp upper tho Other yarietios OX cumatic disease hare not been 
** generally kept, and the data which they contain form 

too limited a basis on which to found any accurate 
generalization. The suhject has of lato received special attention, and' a 
new and more complete form has been devised firom which full information 
ought in time to be obtained. 

137. The rejections of ration beef on account of cystic disease in 1870 

were very few, and were chiefly confined to Rawul 
Pindee. In connection with tho appearance of 
fMincof catueMd ue tfaorva^ oosk. these cysts, some interesting facts have beenre- 

corded by Br. Oliver, of the Royal ArtUlery, at 
. Jullundur. It appears that at one time cysts were 
very frequently met with at this station, and t^t large quantities of beef were 
in consequence destroyed. Dr. Oliver was led to believe that the cattle were 
infected after their purchase by tho Commissariat, and that the medium 
through which this took place was a large dirty tank where they were taken 
to water. The tank, besides being generally filthy, was close to the huts of the 
camel drivers—men who are notoriously dirty in their habits, and who are not 
unfrequently affected with taenia modiocauellata. Human filth was often to 
be seen on the banks of the tank, and the microscopic examination of mud 
and stagnant water taken from the margin exhibited tsenia ova. The con¬ 
nection between the cysts and this tank was further supported by the fact that 
the cystioeroi found in the cattle wore of very small size. Whether Dr. Oliver’s 
opinion is correct or not, it is certainly remarkable that the ** cystioercus entirely 
disappeared from amongst the cattle a few months after means had been taken 


to secure them a good supply of well water.” The following facts are of in¬ 
terest:—“During 1868 and 1869,” writes Dr. Oliver, “Ifrom time to time 
obtmncd pieces of beef badly infected with oysticercus, and made some ex¬ 
periments as to the results of its consumption under different conditions. 

“ 1st .—^After explaining to them the possible consequences of eating it, a 
buttock of beef studded with oysticercus was given to three natives of low 
caste. They all declared that they were free from tseuia. The meat they 
cooked in their own way. These men were under my observation for some 
six months. Two of them had no symptom of taenia, but the third, who was 
a low class Mahomedan syce, and had probably eaten the meat in a very raw 
state, developed a taenia medlocanellata in about three months. 


" 2nd .—My pWn sweeper ate this cyst-infected beef regularly two or three 
times a week for some months. He cooked it well, genei^y as an ordinary 
stew, and has never shown a sign of having tape-worm. • 
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** Srd. —In the case of a Hindoo boy of low caste, two scolices of cysticer- 
«us within three or four months produced a taenia mediocanellata.” 

From these and other cases, which 'wore made the subject of careful 
investigation, Dr. Oliver concludes that “the safety or otherwise of eating 
cyst-infected beef simply depends on the manner in which it is cooked. If this 
meat is thoroughly done, and presents no rawness when cut into, the measles 
appear like little nodules of coagulated albumen, are doubtless perfectly inert, 
and may be oaten with impunity.” Special orders have been issued enjoining 
on all Commissariat Officers the weat importance of the very careful watering 
and feeding of the cattle intended for slaughter, and attention has also been 
.again drawn to perfect cleanliness in the cook-rooms and thorough cooking of 
the meat as the oest preservatives against tape-worm. 

138. A seventh report on the results of water analyses has been submitted, 

showing the character of the supply at the out- 
xwoitt of iheva la post stations of Peshawur and fifteen other can¬ 

tonments in different parts of the Presidency. 
Dr. Palmer, in his introductory observation, remarks on the very different 
influences which constantly act on tank-water, some causing deterioration, 
and others again correcting these evils; and he shows how the results of anal¬ 
ysis vary according to the relative power which the one or the other may at 
the time be exerting. The general results obtained at the different stations 
may thus be summarized:— 

Alipore. —^Tlie water of the tank on the west side of the parade ground showed increasing 
impurities from. January to May. Tiie well sunk at the side, and which merely c<uitained tank- 
wftter well filtered, had fallen into disuse, although the supply was of sujterior quality. 

Fort. William. —^ITie supplies are exceedingly fOul, but owing to excellent filtration are of 
fair quality when actually ubl^. 

General Hoepilal, Calcutta.—Tke water of the tank in February was quite unfit for us*.*. 
The municipal water is much required. 

hum-hum. —Tank-water analyzed in May, although inferior, contrasted favorably with 
most otlier tank-water—a result attributed to the abundant growth of water-plants. 

UmrUeur City. —^The water obtained from wells showed extreme jwHution. One well yielde<l 
in every gallon 47*6 grains of chlorides and 11J grains of volatile organbi matter, or 104 parts 
])er million. The results obtained with Norton’s tubes showed that the vvater-beaiing 
stratum was saturated with sewage. 

Nowgong. —Water of jails go<id quality, hut the wells arc rejjorted to have latrines in 
dangerous proximity. 

Jhantie. —^The deepening of the wells into the granite rock has been attended with niosl, 
beneficial effect as regards both quantity and quality. 

Morar.—TixQ wells at the southern end of the station are said to contrast favorably with 
tliose at the northern end. 

heyrah Canal water impregnated with mineral matter, but otherwise unusually fre<^ 

from impurity. 

Chuekrata. —^Water very hard, but remarkably free from indications of sewage contamination. 

iZepr/fcce.—•Excellent water in wells, but the canal water purer still. 

hhawulpore. —Water much impregnated with sulphate of soda, which also is found in the soil. 

Mooltan. —Wells show a very large proportion of mineral matter. 

handour and Water of great purity. 

Nagode. —Trench latrines reported to bo too near the wells. 

139. It has been decided that, for the present, no further steps need be 
Fnrthw MMiyn* ia niiitwr Mnum- taken for the examination of the waters of military 

maato stoned. Cantonments in this Presidency. The question of 

the manner in wliich the enquiry may best be conducted among the dvil popu¬ 
lation is under consideration. 

140. To the very important subject of water-supply for the troops, much 
Fompo sad ffltm iisvo boon ordond attention has bcou paid. It has now been deter- 

armiia mined that in the lines of every European regi¬ 

ment, as a commencement, at least one well, the best that is available, should 
be selected, covered over, and provided wth a pump, a filter-bed being also at¬ 
tached. From this the water is to be carried in metal pails, but these have as 
yet been sanctioned only as an experiment at certain stations. It was suggest¬ 
ed that the present rough filters, composed of three earthen vessels placed one 
above another, mightrendered more efficient by increasing the quantity of 
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in them, hut the apparatus is altogether so defective that this slight modi&< 
cation could have little effect. A better description of filter is much required, 
and the trial of Dr. Maonamara’s pattern has so fiat been very satisfactory. 
Arrangements have been made to obtain from England the. supply of animal 
charcoal which is necessary for them. 

141. The question of the water-supply at several important stations has 
■pmui ibr npyiyiiic viMr at also been speoimly discussed. The want of a good 

seaHwabad ami owiuor. Supply at Nusseerabad has long been felt, and a 
project for collecting the rainfall from the roofs of the barracks, and for stor¬ 
ing what will be sufficient for drinking and cooking, has been sanctioned. Eor 
these purposes a daily allowance of 4 gallons per head is considered sufficient, 
and this amount will be easily obtained even with the minimum fall of 10 
inches over the gathering ground proposed. The catchment of the water, the 
position of the impounding tanks and storage reservoirs which arc to be 
covered, have also been considered. A similar scheme for the supply of the 
garrison in the Gwalior fortress is also under discussion. 

142. In order to remedy the evils arising from the use of the impure 

... V .I-V .vater which runs in an open channel through the 

p«im MB* ww. cantonment of Peshawur, a project has been sanc¬ 
tioned for bringing water from the Bara river, and distributing it in pipes 
through both the city and the station. It is proposed that 20 gallons per head 
should bo supplied; tliat the water should first be allowed to deposit the silt 
with which it is heavily cliarged, especially in the rainy season, in a settling 
tank: that it should then be filtered and supplied through standards placed in 
convenient situations. The Special Committee, by whom the detaus of the 
scheme were finally settled, were of opinion that in order to secure the full 
benefit of the new water, and accurately to test its effects on the health of the 
people, the filthy stream should be diverted from its present course, as natives 
generally much prefer to drink of the running water. Against this proposal 
it has been urged that, without such means of irrigation, tlie cantonment woiild 
speedily become a desert. On this point no orders have yet been received. 
The improvement of the water-supply of Meean Meer has also been the subject 
of special discussion in connection with the remarks which were made by the 
Army Sanitary Commission on the sixth report of water analysis in this 


Presidency. 

143. A question has arisen as to whether Normandy’s condenser might 

not prove to be well adapted to Indian stations, 
M^reqair*! for although the merits of this apparatus have long 
been acknowledged on board-ship, and although it 
would, no doubt, prove of great value in places where pure water can bo 
obtained in no other wav, it does not seem to be required in this country. As 
a rule, good water is to oe had in abundance, and the evils which have hitherto 
existed have generally not arisen from any natural defects, but from the neglect 
of the most ordinary precautions. In some few places the water is naturally 
bad, but where this is the case, or where other sources of supplv are scanty, 
the rainfall can be collected and stored in the manner proposed for Nusseer¬ 
abad and Gwalior. Such an arrangement appears to be better suited to the 
circumstances than the employment of an apparatus which would entail con¬ 
stant outlay for fuel, and which, if ever out of order, would, in the absence of 
skilled labor, with difficulty be set to rights. 

144. As regards matters of conservancy, it may be noted that although 

the dry-earth system for latrines has not yet been 
authoritatively introduced, it has continued to be 
followed with marked success, and it appears 
that it may be generally sanctioned without any increase of expense, for 
the small extm establishment which may be required will be compensated 
for by a corresponding reduction in the number of water-carriers whose services 
were necessary finder the old system. Mr. Hickey’s mode of disposing of thp 
sewage from latrines and urinaria by carbonization has been experimentally 
tried at Dum-Bum, and the Committee who reported on the results have 
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recorded their opinion that it is specially adapted to the station, as “ it is found 
impossible to foUow the trench system in the rains without the most uusatis- 
factory results.” With reference to tliis remark, however, it is to be observed 
that in the jails of the Lower Provinces the trench system has teen found to 
work well throughout the year. Sanction lias been accorded to a further trial 
of Mr. Hickey’s apparatus, provided a contract can be made for the disposal of 
the resulting products as manure at fair rates. 

146. The new pattern urinals have, on the whole, been found to answer 

well, but failure has occurred in some places, owing 
inferiority of manufacture, and especially of 
the glaze. It appears that the use of dry-earth for 
cleansing them, owing to its containing grits, may to some extent have acted 
iiyuriously, and it has therefore been suggested that water may bo employed 
for the purpose. It has been decided that the waste water from wash-houses 
should be led off in small masonry ducts, and then in earthen channels to be 
utilized in grass plots and gardens. In future, carbolic acid and McDougall’s 
powder will be issued in equal proportions, the acid being more economical and 
easy of transport, while in most cases it is as efficacious as the powder. A 
general code of instructions for the use of disinfectants is in preparation. 

146. Attention has lately been directed to the importance of having 

Suitarr prosTMt nporu regular annual reports on the nature and extent of 

all works executed for the removal of causes of 
disease, whether among troops or among the civil population throughout India. 
In my general review of the annual reports of the local Sanitary Oommis- 
sieners for 1868, I recommended that in all their future reports a special 
chapter should be devoted to a statement of any sanitary progress which may 
have been effected during the year; and I proposed from these materials to 
prepare a general summary as a special section of my annual report, shewing 
what improvements had been attempted under the different local Governments 
and Administrations, and how far they had been carried into effect. The Army 
Sanitary Commission, in their memorandum of the 4th January 1871, direct 
special attention to this proposal, and strongly recommend its adoption. They 
suggest that such “ reports should show the nature and extent of engineering 
sanitary works and other public health measures proposed and carried out year 
by year in stations, cities, villages, and country districts throughout India. 
These reports should also discuss generally the state of health of the population, 
with special reference to the amount of zymotic diseases, and the mortality from 
them, in localities where sanitary improvements are projected, and also where 
such improvements have been carried out.” This extract clearly indicates the 
nature of the reports desired, wiiilo the importance of keeping mo informed of 
the character and extent of all works and measures for improving the public 
health of troops and civil population, both for purposes of comparison and 
also for enabling me to shew in my annual reports what improvements have 
been carri^ out, and their effect on the disease and mortality statistics of the 
year, is insisted on in a succeeding paragraph. For the proper sanitary state 
of the cantonments and the health of the troops in them, the cantonment com¬ 
mittees and the officers in medical charge of the different corps are primarily 
responsible. The local Sanitary Commissioners, on the other hand, are con¬ 
cerned solely with the condition and improvement of the civil population. 
The importance of obtaining accurate infonnation, as regards the sanitary 
condition of all military stations, has long been recognized. In his despatch 
No. 70, dated the 9th March 1866, the Secretary of State directed that, with a 
view to the preparation of a complete statement of the health of the army in 
each year, of the various measures which have been cither determined on or 
carried out with a view to the improvement of that condition, and of the 
results of these measures, arrangements should bo made for obtaining annual 
sanitary reports from every military station in the country. Tliis order for 
some time remained in abeyance, but in the beginning of 1867 my predecessor, 
in his letter No. 66, dated the 6th February, suggested that it should be acted 
on without further delay, and that the sanitary officer of each cantonment 
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should, as soon as possible after the close of each year, prepare a report of the 
preceding twelve months; and in order to save unnecessaiy labor and prevent 
Uie repetition of much information which is obtainable from other sources, a 
s^es of questions was proposed to which clear and concise replies diould be 
mven. Under the orders of the Government contained in Military Department 
No. 898, dat^ the 12th March 1867, this proposal was generally approved, but 
a few alterations were made in the questions, and it was ruled that although 
the sanitmry ofSioer of the cantonment committee was the proper person to be 
communicated with, his report should be approved and signed by the other 
members of the committee before being forwarded to the Saniti^ Oommis* 
sioner with the Government of India. In accordance with these instructions, 
reports were called for from each cantonment for the year 1866, but the infor< 
mation received was so meagre and unsatisfactory that no attempt of the kind 
has since been made. Since 1866 the defect has to a certiw extent been 
rei^died by the monthly sanitary reports of the administrative officers of the 
British Medical Department, which are regularly submitted to the Govern¬ 
ment, and copira of which are forwarded to this office for information and 
record. But these reports do not deal in sufficient detail with the sanitary 
defects of Indian stations or the remedies required; and it is to be observed, 
moreover, that they are also necessarily imperfect, in that they relate to Euro¬ 
pean troops only. The special measnres which have been suggested for obtain- 
mg information regarding the progress of sanitary improvement, both in 
mUitary cantonments and the country generally, are now under the consider¬ 
ation of the Government. 

147. In my last annual report I stated that, during a recent visit to 
Bipu«toqnntioMoaiBdUBiuit«7 England, I had the advantage of meeting the 
nutm by tha inay Soitny ocmadi- Army Bauita^ Commission, and of discussing with 

them many important points connected with the 
health of the Army in India. In answer to questions which I suggested for 
consideration at their request, they prepared a series of replies which discuss 
the subjects of subsoil drainage, the cultivation of land within cantonments, 
the disposal of sewage, the improvement of native towns, water-supply, 
bar^ks at hill stations, the best time for troops to arrive in thk country and 
for invalids to leave it, as well as other matters of mtich interest and import¬ 
ance. I proposed to append a copy of these papers, but as they have already 
appeared in the last sanitary summary which issued from the India Office, 
and also in the ]l^port of the Army Medical Department for 1869, which has 
lately reached this country, I believe that they must now be generally known. 
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SECTION II. 


NATIVE TROOPS. 

148. The many important questions which have already been discussed 

have occupied so much space that I shall very 
Th* aiin iketf HtStt briefly advert to the main facts connected with the 
and praoMw 1 afljr o. gajjitary history of the Native troops and Prisoners 
during the past year. The general statistics of Cholera, Small-pox, and Fevers, 
as they appeared in both of these bodies, have already been given, in order that 
they may be compared with the extent of sickness and mortality which have 
been due to these causes among Europen^n troops, and also udth a view to illus¬ 
trate more fully the prominent sanitary characteristics of the year by showing 
the geographical distribution of the chief diseases. No further allusion need, 
therefore, be made to them as they affected either the Native Army or the 
Prisoners, except where the history of some particular regiment or of some 
particular jail may call for special remarks. 

149. Out of a total strength of 44,731 men composing the Regular Native 

Army, 869 died during the year, or a proportion of 
Totaldooth-roUjEi^iaw luiTo 19'43 per 1,000, This ratio is somewhat above the 
• average of the previous nine years, 1861—69, but 

slightly lower than in 1869,1863, and 1861, in which it was respectively 20*41, 
19*73, and 20*31. These figures in each case embrace all deaths that had been 
recorded among men on leave as well as among those who were present with 
their regiments, but reports regarding absentees are always more or less imper¬ 
fect, and the higher ratios may in some degree be due to greater accuracy in the 
returns. 

In the Punjab Irregular Force, out of an average strength of 12,200, there 

were 230 deaths, or an equivalent of 18*85 per 1,000, 

pnqjtb irreguiiT owe. ^ Considerably under that of the year previ¬ 

ous, when it amounted to 26*72, but much above the average of the five preced¬ 
ing years. 

The Central India Irregular Force, the strength of which averaged 4,918, 

.. lost 52 men by death, or a proportion of 10*67 per 

1,000, a result which contrasts favorably with the 
mortality of 18*09 per 1,000 in 1869, and which, cliiefly in consequence of the 
•unusual loss of that year, is under the average of the previous four years for 
which statistics have been recorded. 

160. Taking only the men who were present with their regiments, the 

body on which the sickness and deaths recorded in 
Detth.r»ttt^TOn Witt th»ir w ^he tables have necessarily been oaloulated, the 
(iMsa • y. mortality was 16*89 ^oer 1,000, representing a loss 

of 682 out of an average strength of 39,783. This rate is under that of 1869, 
when it equalled 17'29, and of 1861, when it amounted to 16*79 per 1,000, but is 
higher than that of any of the other nine years with which comparison can be 
m^e. 

In the Punjab Irregular Force the death-rate, 16*78, was nearly the same 
^ . as in the Eegulan Army, a ratio which contrasts 

potjab imtviu owe. favorably with 25*86 in 1869, but is higher than 

that of any one of the other four years, 1866—68. 

The regiments which have heen grouped together as the Central India 

^ __ Irregular Ttoops, out of an average strength of 

ctmni iirite btn^ Tm». ^ ^ ^ ^ one-third less than 

that of either the Regular Native Army or of the Punjab Frontier Force, 
and which compares favorably with the average of the preceding five years. 
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151. The diseases to which the mortality was due may now be arranfi;edin 
The to which the norteu^ the Order of their importance, and for convenient 
wee chiefly doe. reference the results in the Ilegular and Irregular 

Pomes may be placed side by side. 
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Tho most remarkable feature in this statement is the fact that in all the 
tliree bodies of men more than one-half the loss by death has been due to the 
first three diseases which head the list, Fevers, Kespiratory diseases, and Bowel 


complaints. 

152. If the statistics of mortality in the different groups of the Bcgular 

Native Army be examined, it will be seen that the 
Kth dcitt-rttc to the ae gniM EtUw death-rate has fallen On them very tmequallv. In 

AnByvwtmdlB thcPBsS«l»- ^ 

the third 11’65, in the foiu^h 18-74, and in the fifth it attained a mairiTn nm of 


19*48. This comparatively high mortality in the Punjab was due to two 
diseases, Pevers and Kospiratory affections, from which 201 men died, or about 
two-thirds of the total loss of 305, the ratio having been 7-00 from the one, and 
5*75 per 1,000 from the other. The extreme prevalence of fever in the Upper 
Punjab has been already alluded to, and it has been shewn how greatly the 
European troops suffered from it. There is no reason to conclude that the 
disease as it affected the Native soldiers was of other than the ordinary 
malarious type. Affections of the lungs have been unusually fatal, and to them 
reference will be made hereafter. 


163. The distribution of tho death-rate at the different stations occupied 
Dc»tk-nM tt imiiTiinii futiosi. by the Bcgular Native Army is clearly shewnin 

Kible XIII. In the 1st group the mortality^ 
fluctuated between 2*69 at Cachar and Sylhet and 29-36 at Buxa, but of the 
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latter sudden deaths out of hospital contributed 8'45. Independently of (diolcra, 
which proved fatal at eight of them, the death-rate in the stations of tills group 
has been generally high. At the same time it is to be remarked that the averagi' 
ratio of IS’bO per 1,000 for Native troops in Lower Bengal and Assam eoinpanN 
very favorably with the returns of the previous nine years, in none of which it 
was under 20. In two of them it exceeded 30 per 1,000. 

In the stations of the 2nd group the losses by death were mucli lower 

than in those of tlie Ist group. Cawnpore shows 
and group. ^ mortality of only 3‘50 per 1,0()0, and the maximum 

which was attained at Lucknow was lO’lO. Other years in these provinc(!s 
have, however, given much better results. 

In many of the stations of the 3rd group the? death-rate was low. In six, 

out of the ten which are included in it, the ratio 
was under 10 per in one of thes(> it avus 

less than 5, but in the other four stations, Deyrah, lloorkec, Meerut, and Delhi, 
it was high, varying from 16-67 to lU- tO. 

The 4th group, which represents Agra and Centr.al India, exhibits consi¬ 
derable differeuees ; at Deolee the di.-ath-rate was 
only 9-85, at Agra it Avas 16-07. The high ratio 
shown for Lullutpore is the equivalent of only tAvo deaths oeoiiiTiug among a 
small body of men. The death-rate for the group as a whole is above the 
average. 

In the Punjab, as has been already stated, the general results Avero very 
^ unfavorable, and the statistics of individual can- 

• tonments show that, many of them suffered from a 

very high death-rate in 1870. Omitting a few Andiich Averc occupied by a small 
garrison, five of them had a mortality above 20 per 1,000. The loss of 53-26 at 
Meean Meer is remarkable. At this station 73 scjioys died, 00 of these deaths 
having been duo to fever and respiratory diseases. Ihe death-rate for the pro¬ 
vince as a Avholo, 19-48 per 1,000, although no part of it w.as due to oholera, 
is higher than in any of the previous nine years, excepting 1869. 

164. Individual regiments sulfoved severely. In the 13th at Barrack- 

.. pore the douth-rate equalled 28-26 per 3,000 ; in the 

or «y m u regimenu. AUpove, OlVOO, and in thc 41st at Biixa, 42-17. 

In thc 2nd group the losses were generally smallor. In the 4tU llegiment at 
Allahabad they equalled 32-58, and in th(> 9th Regiment at Lucknow 52-19 per 
1,000, hut these high denth-vates in holh eases AA'^ere dub ehiefiy to the un¬ 
healthy influences of Eastern and LoAver Bengal in Avliicli they Averc quai-fenul 
for a portion of the year. The 3r(l grouj) contains only one regiment in 
Avhieh any exceptional mortality oeeun-ed. This was the 3rd Nativa; Infantry 
.at Meerut, in A\hieh tho death-rate aatis 118.5, hut this los.s is pro[)erly tube 
aserilied to .Pcshawur, as exjilaincd in a foot-note to the regimental table. I'he 
corps left Pesli.awur in a sickly state; clcA-en di'atlis oeijuri-ed on the march, and 
eight more soon after reatdiirig Meerut. In the 4tli group the death-rate in t\A'o 
instances, tho 33rd Native Infantry at Mor.ar and the 39th at .Thansie, oxeei.-ded 
20 per 1,000. Of the regiments in tlie Punjab, seven had a death-rate under 10 
])er 1,000. In tho 20th Native Jiifautry at 'I’ullagunge it equalled only 1-43, 
hut many of thc others lost heavily. In the 21st at Meean Moer thc loss by 
death equalled 45*59 ; in the 26th at Peshawur 51-41>, and in the 35th at. Meean 
Meer no less than 88-06 per 3,000. In the J^unjah Irregular Porce thc highest 
ratio, 38-04, oecun-ed in the 4l.h Sikhs at Bunrioo. In none of tlui six corps 
composing the Central India Ii-regnlar Troops Av-as there any excessive mortality. 

165. Tho admissions into hospital in the Regular Native Army amount¬ 
ed to 3,492 per 1,000, a ratio very much thc same 
as that for 1869, Avhen it equalled 3,603, hul consi- 


Siakneas of the yoar. 


sight 


years. 


Thc sickness 


derahly in excess of the average of the ))rc(rcding 
was unequally distributed, for while the cases of illness Ai'cre 3,460 in thc first 
group, they were 1,251 in thi! second, 1,009 in tho third, 2,210 in thc fourth, and 
1,606 in the fifth. In thc Punjab Irregular Porce the admission rate equalled 
2,101, and in Central India only 1,143. Thc extent of sickness in tho Punjab 
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durin*? 1870 and 1869 is sliown by thn fact that the average daily proportion of 
men in hospital in the Irregular Uegiments of the province daring those years 
Avas 60 per 1,000, or nearly double what it had been in any one of the pi’evious 
four years. 

166. The proportion in wliioh different diseases contributed to this admis¬ 
sion rate may bo seen in the annexed statement, in 
DiMueB ia the order of their pre- ■\vhich the statistics of the Bcgular Army are com¬ 

pared with those of the Irregular Troops. 


Teleaoe. 


DtBUAbVM. 

UcKular Native 
Army. 

Pu^jah Irroffular 
Futvi*. 

Central India 1 
Inreirnlar Trunpe. 


Admitted jicr 1,000 of StroiiKtb. 

Pevere 

S37!l 

13300 

• 

638-3 

Wuiinds and AmdviitK 

110-7 

131-6 

02-6 

, Abscess and Ulcvr 

101-7 

144-1 

77-2 

' Uysontery 

87-4. 

03-6 

43-0 

I lihcuinatism ... 

66-0 

63-4 

42-7 

Diurrbuea 

60-8 

76-0 

20-7 

Uespiratory diseases 

48-(i 

66-0 

308 ; 

Venerea] diseases 

:d-8 

l!t-i» 

43 0 . 

( 

Kye diseases ... 

25-0 

29-0 

40-9 : 

Splwn disease 

2-1-3 

11-0 

4-2 1 

Scurvy 

2-7 

3-3 

.♦1 t 

^ 1 

Plilbisis Pidiuiinalis 

2-4 

13 

*6 ! 

ilqmlitiK 

1-8 

2-2 

1-6 1 
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1-6 

1-0 
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! l^Uiolt'ru 
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1-3 

•0 

i 

'() ' 

1 Apoplexy 

•6 
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1 Dropsy 

•6 

-4 

•6 

All other eaiisi'K 

1(4.5 

126-8 

08-0 

'Ditai. 


2101-0 
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I.*!)?. The relative amount of sickness in the different provinces has 
SiitribuUoB of diieaee ia the Upper already been alluded to, as well as its excessive 

prevalence in the upper portion of the Punjab, 
This fact is more clearly indicated in a special Table, No. X, in which the statistics 
of all the Native troops serving beyond the Indus, whether llogular or Irre¬ 
gular, are included. The results hero shown are very unfavorable. With 2,166 
sidmissions per 1,000, the daily sick averaged 69‘6, and the deaths equalled 
18’96. The proportion of cases of fever alone was nearly 1,400 per 1,000. 

158. Table XI shows very clearly how the troops at different stations 
computtiTe riekntii «t diffmot suffered, the proportion w'ho were daily inefficient 

^ from sickness throughout the year, and the varia¬ 
tions in this proportion which occurred from month to month. In No. XII 
])articulars arc given of the ratio of admissions into hospital, and the causes to 
which these were chiefly due. 

Tried by the first of these standards, the results in a few of the stations 
, of the Ist group were unfavorable. The constant 

sick rates at Fort William, Alipore, Barrackporc, 
and Berhampore, 61, 53, 61, and 67 per 1,000, wore high. At the two first of 
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4tli group. 


these the admissions exceeded a ratio of 2,000, and this high rate also obtained 
among the few Native troops at Tezpore. The diseases chiefly prevailing were 
Fevers and Dysentery. 

The results in the 2nd group of stations were much more favorable. 

The general sick rate for this province aveniged 
and group. gg rpjjg niaximum ratio in any one canton- 

ment was 49, and at throe of them, Dinaporo, Segowlie, and Fyzabad, it was 
under 30 per 1,000. Cawnpore shows the highest admission rate, 1,896. In 
five out of the eleven stations representing this province, the proportion w^as 
under 1,000. Fevers prevailed to some extent both at Cawnpore and Allaha¬ 
bad; at Nagode the number of eases of Dysentery ivas large, but with these 
exceptions, the returns do not indicate excess of any special diseases. 

In the 3rd group the statistics are even more satisfactory. TJie general 

sick rate equalled only 34 for the year, and cxcept- 
8rd group. M'lierc it was 64, the returns from all the 

stations are favorable. Of the ten stations which it embraces, five show a daily 
proportion of sick under 30 per 1,000. At Shabjehanpore, it was only 16. 
The admissions followed a similar distribution. Excepting Delhi, where fevers 
w’ere very prevalent, in no case did they exceed 2,000. In eight out of the ten 
stations the ratio W'as under 1,000. 

The 4th group, in wliieh fevers w'ere generally prevalent, show's very 

different results. Here the sick rate was 61, or 
nearly double w'hat it was in the 3rd group. 
In none of the stations was the sick rate under 30. In three of them, Morar, 
Nbw’gong, and Deoleo, it exceeded 80, and in the last-named cantonment it 
neai’ly equalled 100 per 1,000. Tlie admission rates W’cre also high. Only at 
Jhansio w'as the proportion under 1,000. In the other stations it varied from 
1,267 to 3,626 per 1,000. Fever was the prevailing sickness, but both at Morar 
and Nowgong, Dysentery, Diarrbcca, and llheumatism caused an unequal 
degree of inefficiency. 

The 6tU group, as a whole, docs not show any excessive sickness, and in 

none of the stations w'hich arc included in it did 
8th group. daily ratio of men in hospital equal that 

which generally obtained in the 4th group, but in many of the stations of 
the Punjab the sepoys suffered much, especially from fevers. Taking the 16 
cantonments in which the strength of the garrison exceeded 200 men, it 
appears that in only six of them was the sick rate under 30 per 1,000. In 
the other ten it varied from 39 to 66. In five the admissions w'ere under 
1,000; in the others the ratio varied from 1,153 at Jhclum to 2,399 at 
Peshawur. Fevers and bow'cl complaints w'cro the prevailing diseases. 

But among the men of the Punjab Frontier li’orcc^ th(!se affections were 

even more prevalent, for here the sick rate averaged 

Punjab imguiar Foroa. jjj of the seven stations it exceeded 

50; at both Murdan and llajanporc it was about 100. The admission rate in 
all cases cxoecidod 1,600; in four of them it was over 2,000, and at one of those 
it attained a maximum of 3,241. 

The sickness among the Irregular Troops quartered in Central India was 

comparatively slight. Excepting Deolee, where 
Central India irroguiur Troopi. nearly 60 poF 1,000 werc daily in hospital, the ratio 

in no case exceeded 4<0. At four of the seven stations occupied, the admissions 
were under 1,000, and generally much below this proportion. At Deolee a 
maximum of 1,702 was attained. 

159. The statistics of individual regiments ai*e fully detailed in Table 

XVI. Taking 2,000 admissions per 1,000 of strength 
as a standard, any excess over which indicates very 
great sickness, it appears that in the 1st group three regiments suffered 
very much—the 22n(l Native Infantry at Fort William, the 8th at Alipore, 
and the Body Guard at Ballygunge. In only one corps quartered in the 
second province, the 10th Native Infantry at Cawnpore, did the cases of illness 
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exceed a ratio of 2,000 per 1,000, and the same remark applies to the 17th Native 
Infantry at Delhi in the 8rd group. In the Ath group four regiments 
suffered cxtrenwjly, especially the (>th Native Infantry at Morar, in which the 
admission rat»^ equalled 4,813, the highest ratio of sickness in any Regiment of 
the Regular Native Army. Of regiments in the Punjab, seven, of which five 


were at Pcshawur and two at Nowshora, had also a very high admission rate. 
The same remark applies to thirteen out of twenty-two corps composing the 
Punjab I'Vonticr h’orce. The Irregular Regiments in Central India were all 
(?om 2 )aratively healthy. 

100. Allusion has already been made to the unusual sickness and mor- 
„ , ^ ^ talitv among Native troops which was due in tin; 

tp r« ory ueg. Respiratory diseases. The admissions 

and deaths under this head were both much in excess of the ratios for any one 
of the previous nine years. Of the total mortality of 35*89 per 1,000, 3*22 was 
due to this cause. Of the 128 deaths ascribed to it in the Regular Native 


Aimy, 90 occurred in the Puuj.ab, and of these again 51 took plaa? at the two 
stations of Meeau Meer and Pcshawur. The heaviest loss fell on the 35th 


Regiment; in this regiment 59 men died during the year, and of these deaths 
48 were due to Fevers and diseases of the respiratory organs. What is the true 
nature of the chest allbction, wdiich prf)vod so destructive, I have no moans of 
judging, for I have had no opf)ortunity of seeing any reports regarding the 
regim(’ut, and as the Officer who was in mtidical charge was himself attiusked 
with the disease and obliged to go home on sick leave, the history of the e[)idomic 
is in all probability incomf)lete. As will be seen in the next section, similar 
cases ai)j>carod in the Jails, and also, I am given to understand, among j.he 
general i)opulation of the Punjab. By some the di.soase has been regarded as 
Pleuro-pneumoiiia of a contagious natun;, while others consider it to be merely 
a comidiciition which is apt to occur in the course of malarious fever, especially 
in Natives who luive, been debilil.ated by repeated attacks of the disease during 
a sickly autumn, and whose lungs are very prone to be implicated in the early 
months of the cold season. 
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101. The average number of persons daily imprisoned in the jails of tlie 

Bengal Presidency during the year 1870 was 59,878, 
***** number somewhat below that of 1809, but much 
above that of any one of the previous eleven 
years. Among this body the admissions into hospital equalh^d 982, the daily 
sick 30, and the mortality 41'92 per 1,000. As regards sickness, tlio results 
compare favorably with former years. In 1808 the admissions were equiva¬ 
lent to 911 per 1,000, but in all the other years from 1859 the ratio was higher; 
in 1860 it amounted to 1,491. Tlie daily sick-ratc in 1870 Avas also compara¬ 
tively low. In 1868 it was only 29, but in the other ten years to w'hich com¬ 
plete statistics extend it varied from 31 in 1809 to 57 in 1800. The death-rate 
for 1870 is much under the average of the preceding eleven years, in some of 
which it exceeded 60, 80, and even 100 per 1,000, but it is not so favorable as it 
was in either 1807 or 1868, in which it w'as only 38’32 and 30’28. Some jails, as 
w'e shall see, suffered to an unusual extent, but the gcncml results for the 
Prisoners of the Presidency as a whole have been decidedly favorable, especi¬ 
ally wdien the extreme prevalence of Pever over a considerable portion of the 
country is taken into account. 

102. The diseases which chiefly prevailed ivere, as usual. Fevers and 
Dueuei which chiesy pmauod In tit Bowcl coinplaiuts. Arranged in the order of their 

order of their prseaience. prevalence they stand as follows:- 


, • - — - : - .1 

AdmUted per l.ooi) 
of .trouKth, 


I Fevers 
' Dvseiitery 
i Dmrrha-a 
! AbKeeHB and lUeer 
i Ri'iipiratory dieoaoeR 
i Wimndti and AceideutR 
I RlicumatiHni 
! Venereal diseases 
' Eye diseases 
‘ Atrophy and Antvmia 
t’liolcra 

l' %leen disease 
f iMitliisU I’ulmunalis 


I Drojmy 
I Small-pox 
I Hepatitis 
' Ajioplexy 
All other 


|! 


468-3 il 

usi-s i; 

s«-(i 

Hsa 1 

33-4 

aa-i !| 

ir-3 I 

12-3 

11-0 1 

»-l I 

8-2 

4-8 ! 

‘2'3 I 

1-8 j 

1-3 !l 

11 
•6 
«0-7 


ii 



Total 


082-4 


168. But while these ratios represent the results among the Prisoners of 

the Presidency as a whole, a glance at Table VIII, 
Their msqiui tortbntioa ia difflaent which the statistics of the six difl'orent groups 

“ of jails are compared, will show that the distribu¬ 

tion of disease was very unequal among them. Cholera, for example, which 

z 
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contributed 20 and 13 cases per 1,000 in the first two groups, added but one 
admission in the fourth, and was entirely absent in the other three. Small¬ 
pox also, nowlicrc prevalent, w'as almost altogether confined to the firat two groups. 
Fevers, wJiich caused ratios of 346, 362, and 381 cases per 1,000 in the second, 
fourth, and fifth groups, are represented by 610 in the first, 667 in the third, and 
660 in the sixth. The prevalence of Fevers over difierent areas, it may be 
remarked, is not shown by any means so prominently in the statistics of prison¬ 
ers as among the troops or the general population, a result which appears to 
be duo to the fact that they arts not exposed to the night air, and probably also 
to the protection which is conferred by the high walls within which they are 
confined. Dysenteiy and Diarrhoea, Rheumatism and Respiratory diseases all 
show similar variations in the extent to which they affected the prisoners in 
different groups. The admission-rate of the different provinces varied from 
a TTiinimiim of 812 in the second to a maximum of 1,178 in the first. 

164. Individual jails present very striking differences. Omitting the very 

small prisons which hardly afford sufficient data for 
compMati^BjiokneMjn ladividiui comparison, ,thc admissions into hospital in the first 
group. group varied from the small proportion of 341 at 

Rhaugulpore to 1,993 at Hooghly. In none of those containing an average of 
200 prisoners and more, did the rate amount to 2,000. In only two did it 
exceed 1,600. 

In the 2nd group the results were very varied. In many (»f the prisons 

the inmates preserved a remarkable immunity from 
*“ disease. At Ghazeepore the admission-rate was only 

149, and at Baraich 268; at llurdui, and also in the Lucknow Central Jail, it 
(‘quailed only about 300 per 1,000. In thirteen jails it exceeded 1,000, and at 
Futtohporo, owing to the prevalence of intermittent fever, which alone contributed 
one-half of the total ratio, the cases of illness were equivalent to 2,482 per 1,000. 

The Sifi group is composed chiefly of very small jails. In only tliroo of 

them, Rai^pore, Iloshungahad, and Nagpoi*e, did 
* the average strength amount to 200, and in all 

of these there was considerable sickness, the ratio of admissions varying from 
1,199 to 1,802 per 1,000. In several of the small jails both Fever and Bowel 
(iomplaints were very prevalent, and the total admission-rate for the wiiole 
grou]), 1,397 per 1,000, is high. 

Omitting the four small jails in the 4th group the amount of sickness 
^ presents very remarkable extremes; at Jhansie 

the admissions into hospital wore only 393; at 
Ajnioro they were 1,440, and at dubbulpore 1,742, In both of these last the 
excess was in a great measure due to Dysentery and Diarrhoea, which caused a 
ratio of 231 cases in the one, and 434 in the other. There was also a marked< 
difference in the fever-rate; for while at Jhansie the cases of this nature equalled 
only 106, at Ajmere they were 681, and at Juhbulpore 511 per 1,000. 

In the 5th group the jail which enjoyed the highest standarcl of health was 

Budaon, and here the admission-rate was but 231. 
The Btah, Shalijehanpore, and Moradabad prisons 
w’^erc all very healthy, and in none of them did the ratio amount to 600 jicr 
1,000. At Etaw'ah and Soharunpore the results were much less favorable, for 
in the first of them it was 1,024. and in the second 1,972. In both 
cases fevers contributed much more than one-half of the total. 

In the Punjab similar fluctuations appear. In six out of the twenty-nine 
eth province, the admission-rate w'as under 

*600 per 1,000. At Goojrat it was at a minimum 
of 308. In ten of them it was above 500 and under 1,000. In tliirteen tlie 
ratio exceeded 1,000, and in some of these it was very high. In all the 
frontier jails sickness was very prevalent, chiefly Fevers. The excessive sick¬ 
ness in the Lahore Female Jail represented by 2,935 cases of illness in the 
1,000, deservas special notice^ and reference will be made to it in a subsequent 
paragraph. 
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165. The total moi'tality of 41‘92 per 1,000 was due to the following 

diseases, placed in the order in which they severally 
contributed to it;— 


la tha order la vliioh they 
ooawioaed the morulit;. 


IMed iwr l.ono 
of Avraatii Strength. 


i Dyspntery and Dmrrlia*a . 
: Fovcni 

I Regniratoty diMOOHCti 
I Cholera 

i Atrophy and Anoimia 
! rhthiais pnlmnuoliii 
! Dropsy 

Womids and Awidonla 
I Spleen diiteaae ... 

' Hopatitia 
; Apoplexy 
Scurvy 

I Heart dbeofic ... 

I SmalUpox 
i A|1 utliur uausea 


Totat, 


16(17 
6-!)l 
479 
362 
3)7 
1 77 
76 
•60 
•39 
•. 3 (» 
•2s 
•24 
•17 
•14 
3-22 


11-U2 


166. The comparative mortality which those occasioned in the different 

groups may bo studied in Table VIII, to which 
Mortality la dilihraat jjUusion has ah’oady been made as containing the 

• details of sickness. Except in the first two groups, 

neitlicr Cholera nor Small pox can be said to have had any influence on the 
death-rate. In the first throe, Eerers caused a loss of from 8 to 3'68 per 1,000, 
but in the other two the death-rate under this head was very high, amounting 
to 10‘27 in the one and 11’73 in the other. Bowel complaints were also very 
fatal, especially in Meerut and llohilcund, in which a mortality of 29-34 per 
1,000 was due to these affections alone. In the other groups it varied from 
8T4 in the sixth to lO ol in the second. In the Upper Provinces also lles- 
piratory diseases M'cre very fatal, especially in the Punjab, where the deaths 
under this head equalled 9-85 per 1,000. In the jails of Meerut and Kohil- 
cund Atrophy and Aneemia caused a death-rate of 6-31, and in this province 
the highest mortality of any one group in 1870, 56-04 per 1,000, occurred, a 
result which is all the more striking when compared with the favorable 
returns of the preceding five years. 

167. The death-rate in the jails of Bengal Proper and Assam was 40 52. 

the equivalent of 658 deaths among a body of 
. ^ j*ito.-ut 14,^43 prisoners. The ratios varied greatly in in¬ 

dividual jails. Omitting those in which the average 
strength did not amount to 200, the minimum mortality, 10-20, occurred at 
Sylhet, the maximum, 122-81, at llungporo. The death-rate at Cuttack, 116-73, 
was also very high. In this last jail the unfavorable result was due almost en¬ 
tirely to Cholera, which caused 26 out of the SO deaths of the year; at 
Kungpore there was not a single case of cholera, but 25 deaths occurred from 
Dysentery and Diarrhoea. In six other jails of this group the mortality ex¬ 
ceeded 50 per 1,000. 

The seconil province gives a total death-rate of 39-83; but the details of 
■ individual jails vary greatly. At Khcree the loss was 

only 4-29. In the Soetapore and Puttehghur District 
Jails it was about 8. In all the others it exceeded 10 per 1,000, and in many 
was extremely high. In ten of them it was over 50. At Ranchee it was 70; in the 
Allahabad Central Prison, 77*46; at Euttehpore, 78*26 ; at Banda, 81*87; at 
Jounporo it was no loss than 160-60. In this last named jail the result was main¬ 
ly due to an outbreak of cholera, to which further reference will be made. 
At Ranchee also more than half the mortality was owing to this cause; but in 
the other jails Cholera was altogether absent, and Dysentery and Diarrhoea were 
the great causes of death. 
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In the 3rd group, although not a single case of cholera ooourred, the 

death-rate was 37‘27. In several of the small 
srdpwp. prisons the mortality was very high, but the num¬ 

bers are too small to be taken separately. At Sehoro, for example, the ratio 
of loss was 120 per 1,000, but this represents only three deaths occurring 
among a small population. In two of the three larger jails the mortality was not 
excessive. At Nagpore, chiefly owing to Bowel complaints arid Scurvy, it 
equalled 55*06. 

The 4th group, as 


a 


4th gmp. 


whole, gives the comparatively low death-rate of 
33*73 per 1,000, and, excepting Jubbulporc, in none 
of the larger jails was the mortality excessive, 
lloro, owing chiefly to Dysentery and Diarrhoea, the ratio was 62*79. At 
Lullutpore and also at Saugor the deaths among a small number of prisoners 
were numerous. The Agra Central Prison, with a ratio of 17*80, shows a more 
favorable return than in any previous year. 

The death-rate in the 6th group of jails, 66*04 per 1,000, was extremely 

high, esjiecially for this portion of the country, in 
which of late years the results have been generally 
satisfactory. In the Bareilly and Meerut Central Prisons, at Sehurunpore and 
Mozuffernuggor, and in the Meerut District Jail the mortality was excessive, 
varying from 67’lO in the first to 110*69 in the last of them. Malarious fever 
was very prevalent and fatal among the free population of a great part of this 
area, and the exceptional loss is generally attributed by the jail medical oflSicers 
to the debilitated condition in wWch many of those who died were on their 
imprisonment. 

The death-rate of prisoners in the Punjab generally was not very high, 

equalling 36*98, but many of the jails show very 
unsatisfactory results. In six of them the ratio 
exceeded 50 per 1,000. At Delhi, at Lahore in the female jail, at Mooltan, and also 
at Eawul Pindee and Pesbawur the loss was excessive; Fevers, Bowel com¬ 
plaints, and Eespiratory diseases chiefly caused these results. 

168. A reference to Table XI shows that while, with the exception of a single 

case which ooourred at Jubbulpore, the prisoners in 
CHOLm. the four last groups wore entirely free from Cholera, 

the inmates of the jails in the two first suffered 
considerably from the disease. In Bengal Proper 
and Assam both the admissions and deaths from this cause were slightly higher 
than they wore in either 1867 or 1868; but, exc«jpting those years, the history 
of 1870 as regards Cholera compares very favorably with that of the preceding 
eleven-year period. In the 2nd group Cholera was somewhat more prevalent 
and fatm than it had been in either 1862 or 1868; but an admission-rate of IST ‘ 
and a death-rate of 4*60 from this disease are comparatively small for this pro¬ 
vince. The history of the different outbreaks is unfortunately wanting. In the 
annual jail reports reference is generally made to a special report on Cholera, 
wliich has been submitted to the medical authorities, but copy of which has not 
reached me. Eegisters of Cholera oases have not yet been received from the 
jails in this presidency. 

Some particulars have been given in the first section of this report re- 
1 . . - . - c garding the outbreak of Cholera in the Hazaree- 

mxfm •hrnMy. baugh Central Prison in connection with the 
disease, as it atteoted the European troops at that station. The epidemic in 
the Jounporo jail was the most severe which occurred throughout the 
Presidency, and a copy of the medical officer’s r^rt regarding it has been 
printed in the Seleotions from the Records of the Government, North-Western 
Provinces. The disease appeared unusually early in the year. The first case 
occurred on the 3rd February, a second on the 0th, and a third on the 8th; but 
it was not nnriJl the 9th that it became prevalent. On that day 10 prison^ 
were attaekea, and during the next five days 66 other cues were admit*^ 
ted. From the 3rd to the 23rd, on which day tbe last case ooourred, lOQ 
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Ijrfso™ Dr, E. A.'^g^d, from whose 

^oort tolceft. :n*of optoioni3>at the disease was not 

the tesi3t dif oonthrion^^ i©d ifeat It odtild be lisciibed neither to Cholera tainted 
wider nttfitd nnwhdesome food, '!lie feots, to his aaind, point to the present 
of a cholera ’dhiefe ijras widted by the winds and rendered active under 

the infl«en<» of moisture. 

Omitting other ^seUses the statistics Of wihieh are apparent in the 
* tables; the prevalence of Eespiratory affections and 
the ttnusuaf mort^ty which they occasioned duiiog 
the past year deserve special notice. The admis¬ 
sion rate from this claai Of diseases, 88 per 1,000, is higher than that of any 
year anoe 1860, and the saane, remark applies to the death-rate, which equalled 
4*79, But the unusual pUdwtlenoe and mtality under this head wore really due 
to a few jails in the Punjab. In this province the admissions from this cause 
were 68 per 1,000, as compared with 85 in 1860, the maximum of any year 
since 1869. The death-rate was 9-85, as omnpared with a maximum of 4 61 
in 1861. Of the 126 deaths ascribed to Eespiratory affections throughout the 
province, 84 ooourred in five jmls, the Central Prison at Lahore, and the jails 
of Mooltan, Bern Ismail Khan, Eawul Pindee, and Pesbawur. To the reports 
from them we must look for some information regarding the disease. 

170, The particulars regarding the epidemic as it appeared in the Lahore 
Central Prison are thus given by Dr. Lethbridge* 

In January and February an epidemic of ‘ pleuro-pneumonia previuled in the jail. 

During these months the ratio of admissions per cent, of 
tbo Lahore avenige Btraapfth was 14*00, the daily sick 6*40 per cent*, 
C«tttr«l Mion. mortality rate *90 per cent, of average strength per 

mensem. A large number of pleuro-pneumonia coses were first admitted, and consequently 
afterward returned under heads of intermittent fever, disease of the respiratory system, 
diarrhoea and dysentery. A glance at the mortality rate of these diseases while the epidemic 
lasted is quite sufficient to show that another and more fatal disease was at work, the prin¬ 
cipal symptoms of which were fever, pneumonia, and diarrhoea. 

^ ^ ^ # # # # ^ ^ ^ 


I have not had an opportunity of observing many oases of plearo-pneumonia, hut 
iud«ing from those that I have seen, I should say that it was a continued fever, having a 
tr^rri resemblance to typhus and typhoid fevers, not so infectious perhaps as tho latter, 
but running a more rapid course than either of them. This is prohiddy due to the extreme 
prostration produced by the pneumonia; a first attack does not appear to afford protection 
Lainst a subsequent one. A sweeper employed in attending the sick was twice attikcked 
with plearo-pneumonia last year; the second attack proved fatal. The premonitory fever 
is at first relieved by slight remissions; in the course of two or three days pueamoiua 
sets in, and the ease now runs a most nq>id course. Convalescence is sudden, esfwoially 
when the lungs are not much affected, A case is seldom prolonged in its acute stages 
• htyond the 12tii day. Eecovery is sometimes retarded by diarrhoea. Although no eruption 
has yet hf cn discovered, yet there is decided desquaination of the outiele in many cases 
daring oCnvalescence. Delirinm is not a common symptom, but it often accompadwa oases 
which die within two or three days after being attacked. A potUmortem examination almost in- 
variably shews mflamiB^tion of one or both lungs; these are sometimes infiltrated with pus. 
Thick iyewof lymphattaoh the surfisoe of the lung to the walls of the chest. This whitolymph 
on the surfeo" of the lung.ui veiy eharaoteristie in some oases. I have also noticed inflam¬ 
mation of Peyeris patches, and small ulcers about the ascending colon in cases that have had 
diarrhoea as a promhient symptom. Death often takes place during recovery by the sudden 
plugging of some la^e v^ by cardiac emboli compost of whitish-yellow lymph. 


The epidemio in the Central Jail suddenly stopped about the end UFTebruaiy. Asa 
last resourw til ^e patients fbth the homital were taken to the Gola Serai just before the 
epidemic stopped. chan^ Could hardb* he said to have been the cure. No doubt the 

T^tients were benefited by it^ but thaoonditioas under which the disease was dev«lol)ed were 
^istiy the Same, except that the warn weather was rapidly Setting in { tiie mean minimum 
i« th* air ^ risen from 84> gfi in January to 58^58 in March. 

171. In tke Mooltaa jail tkedifease wm xnttte severe. The 

toe thus given the Oivil SurgecA, Dr. 

The first ease of pneumonia was admitted into the jail hostital in the month of O^ber 
IQQP Iq November these <!nses of plenriiy and mie of poeummna were adtirittied. In December 

■ ■ ’ ■. A. 1 
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six cases of Iwoncliitis. In January 1870 llio ilisoasc became epidemic; eifyliteen cases of bron¬ 
chitis and eijyht of pneumonia were admitted. In Febniary and M arch the diseases of the respira¬ 
tory organs attained their maximum; sixty-eight ciiRfs were admitted in February, and forty-seven 
cases in Marcli. On the 11th March a temporary liosjiital having been erected outside the jail, 
the whole of the jn’isoners with chest dis«fases were remr)ved into it, and the jail hosj)itjil vacated; 
the disease then rapidly dcHilined. The jail unfortunately was excessively crowded; there were 
more than one hundred prisoners above the regulated number. The hospital accommodation 
was insuflieient lor so large a number of sick, and consequently I was unal)le to isolate the 
cases of chest disease from the other prisoners. A temiJorary hospital was erected outside the 
jail and occupied on the 11th March, and on the same day one hundred and lifty prisoners were 
transl'erred to the Montgomery jail. 1 at once reduced the number of prisoners sleeping in 
each barrack from 72 to (50, placing the short terra prisoner outside in tlie work-sheds. The 
general clfect of these arrangements was s|)eedily manifesttal. I'hirty cases of pneumonia were 
admitted into hoejutal between the 1st and lllh March, the day on which the sick were 
removed outside the jail and the transfer of l.'iO prisoners took place. From the 12th March 
to the end of the month only thirteen more eases were admitted. The disease was stopjied 
and ra])idly declined. I am unable to slate the cause of the disease. There was nothing 
obviously wrong about the sanitary condition of the jail, excei)ting the crowded state. These 
diseases were very prevalent amongst the MoolUm police, and .'til eases were admitted intti the 
]K»li(!o hospital from October 18(39 to .’5()th April 1870. From what I can learn, I believe the 
disease was prevailing in the Mooltan district. The native doctor of Shujabad informed me 
that bronchitis was very common in that town. The Sub-Assistant Surgeon docs not think 
that the disease was prevalent in tlu* town of Mooltan, as few cases came to the dispensary ; 
patients, however, with acute disease of the lungs, are scarcely in a lit state to atl.end as out¬ 
patients at a hospi(.al. I see that I)r. Dellcuizy gives it as his opinion that ])leuro-pneumonia 
is a contagious dise.'ise ; after this epidemic 1 am strongly inclined to the same opinion. If 
not conlagious like small-pox or sc-arlet fever, I feel certain that in some way it is commu¬ 
nicable from the sick to the healthy. M.any were rapidly attacked without pi'ovious illncfes. 
There was nothing very noteworthy about the symptoms ; there W'as of course difficulty of 
breathing, rapitl pulse and hot skin. As a rule, there was no delirium ; this was only present 
shortly before death, nor was diarrhoea usually present. I mention this as nearly all the 
eases which have lately come under my notice in the police hospital and in the jail have 
almost invariably been accompanied with great looseness of the bowels. 

172. Eugarding tho few cases which occurred at Eera Ismail Khau, 
A few euee at Dora Umail Khan. Dr, CourtllCy WlitcS 

Deaths have been 14 in number; more than in any previous year since 18.5(i. Of those 
three wore due to fevers, and six to chest diseases, four of the latter from pneumonia taking 
place within a few days of one another during the month of December. The disease was 
at the lime prevalent among the people of the district, as it h.os frequently been of late 
years. It was of a low asthenic type, and Came on very insidiously, one case in an old man 
ending fatally in less tlum 24 hours. Post-mortem examination in throe cases showed intense 
congestion and coinmencitig suppuration of both lungs, and in one ca.se also pleurisy on 
the right siile. The weather at the time of this quasi-epidemic of pneumonia was by no 
means at its colde.st, and no complaints of cold wore made by tlioso prisoners whom it 
attacked. It was, moreover, ascertained that bedding and clothing were in no way deficient. 
1 am much inclined to believe tliat the disease, both among the free population and in jails, is 
often due to respiration of foul air, especially at night, in crowded and often imperfectly 
veutilate<l rooms or barrack.s. 


173. 


Exceuivc mortality in Ui« Labore 


At Jlawul Pindcc and Pc.shawur, where deaths from Eespiratory diseases 
were more frequent than usual, tlicrc is no history of any epidemic of pleuro- 
jmeumonia, but mention is made of tho uncommon prevalence of fever of an 
asthenic type in which serious lung complications were npt to arise. 

Not a single case of plouro-pneuraonia occurred in the Lahore 
Pemale Jail, but the mortality among the prisoners, 
112-90 per 1,000, was very high. Of the 21 deaths 
which occurred here, 14 were due to Dysentery and 
Diarrhoea. I’he medical officer is of opinion that tho low state of health of the 
women is due to the influence of malaria acting on persons whoso food is not 
sufficiently nourishing to enable them to resist its effects. Whatever may be 
the cause, there can be little doubt that some radical defect exists in this jail. 
During tho last seven years tho death-rate has varied from 40 00 to 124'14, and 
the annual avfurage for the period has boon nearly 60 per 1,000. The excessive 
mortality of young children who are brought into jail with their mothers is also 


deserving of serious consideration. 


In 1870 Dr. Lethbridge states that 62*16 



Jails] 
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per cent, of them died; “ a woman,” ho observes, “Seldom retains her milk after 
she 1ms been a month in jail.” 

174. In concluding a brief notice of the main facts connected with the, 
summuy of mult* among Euroraan Sanitary liistory of the jails in 1870, a statement is 
Troopi, sativo troop*, and Priaonor* in appended to show the comparative admission and 
eooh Prorinoo. death-ratcs among European troops, Native troops, 

and Prisoners in each of the groups into which the Presidency has been 
divided:— 


GltOlTPS. 


First Broup 
Ks-onil „• 

Third . 

Fourth „ 

Kitlh . 

Sixth ,, 

Total H>r till- I’rrsidriii-y 


ErBorsAS Tboops, 

Natjvk 

rnoitps. 

j Pkisonkbs. 



Por 1.000. 



AdmisHiona. 

Dratliii. 


Draths. 

AdiiiiasionH. 

DouUih. 

117SI 


14(iO(l 

loot* 

1178-4 

4C.-52 

KhHT 

22’}>7 

1251-3 

lOiiS 

8128 

39-s;( 

lasj-i 

18(!5 

KKHIl 

11'(in 

11550 

33-73 

aiaati 

22*2:) 

221 tit; 

13 74 

77tf9 

6(1-04 

2323(1 

2.1.t8 

KlOo-ti 

UflS 

1072-J 

35-98 



... 


1397-4 

37-27 

J731-!( 

21!lt> 

1492 3 

1389 

982-4 

41-92 


It is to be observed that the (5th group rtsfers to jails only. It includes 
the prison population in the Central Provinces, excluding Jubbulpore and 
Saugor, and is represented on the map by the area marked “ 4 a.” 
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SECTION IV. 

GENERAL ROrULATrON. 

175. The main fiicts connected nnth the sanitary history of 18G9 are 

stuled in the "Cneral nn iew of the annual reports 
Orders of the Government of India on f,ho locul Stiiiitarv Commissioners, which I sub- 
^eKoneraimiewoftieeuutaryreporu to the Government somc months ago, and 

copy of which will be found in the Appendix. 
The suggestions which were then made regarding the preparation of these 
reports, and which are detailed in paragnipli 87 of this revhsw, have been 
approved, and instructions havt; been issued with a view to theix- general adop¬ 
tion. Special attention has also been directed to the delay wliich has hitherto 
attended the apijoarauco of the provincial reports, and to the grent importance 
of their early submission. I hope that in tJie next Annual Sanitary lloport I 
may hr? able to (;mhrace all the facts of the year, not only us regards the army 
ami jails, liut also the geu(?ral population of the country. 

Only one of the reports of tlie local Sanitary Commissioners for 1870* 

has yet reached me ; hut I have been able to obtain 
Annual raports for 1870 not yot ro- j-osults of tlic mortuary registration in the 

uon tt™*g!von.”'^° ’ differrint provinces, andtliese have already been 

given under the heads of Cholera, Small-pox, and 
Fevers in the first section of this report. I shall now append the statistics 
of deaths which have been registered as due to ‘‘ liowel complaints,” “ Injuries,” 
and to “ Other causes” wlheh have not been individually specified, hut I shall 
leave all rcimarhs on these results until I. hav»! Jiad an opportunity of reading 
tlic reports of the local Sanitary Commission(?rs. 

176. Tin? annexed stat(?nicnt shows the number of deaths registered fi*om 

DoatbB from Bowel complaints. lloWcl eompUlintS 


Slti/oHeiil Oif (Iviilhx fnm TJowki. (^omi’T.-iixts iiij'ixh red in the ililfemil Proritirex in 

• etir/i month of ls7(i. 
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177. The deaths ascribed to Injuries are sliown in the followiu;? stato- 

Doaths recorded from " Injuriw.” ment:— 

titatement, ulmuing llie total deaths fim>i Injuries registered, in each Province in 1S70. 


iNJUBI ES. 


PkGVTKCE<{. 

H iJirul l*rojK‘r 

N t H‘( )i-WrHiorn Pmvincos 

Punjal» 

<VntiuI Provii«**is 
In'rav 

Mriti»h Piirmah 


Snfidile. 


Wounding. 


I op 

Aooidciif. ! kiJIrd bv wild 

Ili-AhtS. 




r.K;* i ' 3 iG'» I 2 . 55 :)* 


2W 

(IS(. 

OI. 

It 




Total op liinio 


Total op 
ls7« 


7,OSJl* ! Not kium ii, 


IiMfludcd with “All oihor cjhikoh.” 


I 


2 «:. 

72S 


8 ,i:)o I 

I 

5.12S I 


121. I 


:);) 


20 


5lK} 


C7 


!M) ),5,S2 : 

I i 

'.102 ■ 7.,S()2 I 

j i 

S5| : 2.S2(t ! 

250 ; 1.0)7 


15 


not 


d..S.i3 

:t.2(iii 

1,725 

Ms 

I22t 


^ 178. The deaths registered during'the year as luiviiig been due to “All 
_ . „ ... .. other causes,” besides those which have been spe- 

ciaJlv nained, were as lollows :— 

«r ' 

Sfatctiicnl shon'hnj the deaths from, Allotiihr c.m hes registered in the d{{)crcnt Provinces In 

each month of 1S70. 


Pbovincrb. I J«u. j I'Vli. ' Mar. 

i i i 


Aiipii. 


I j 
i ! 


Kriifr.*! Pn>f"‘v.. 


\ oi tti-Wi'stvrii i 


No Ktalistics. 


I j 


T "! 


I2,d.57 2,006 


I’liiijiili ... jo.7025,7i2,o,35y;o,3Sl«,s27,5,c7oj5,7l«) o,:)ss; 8.:):)5i 


< hitU. 


.. ;:).7502.!>40;),8.|32.»SK2,0002,5151 85:) I.IO:)] 


II t ra 1 Prti- 1 


liemr 


liritisli Uuminli 


0071 872, 955] 


007! Otl! «):)! 


SOI 


0801 


010 ! 


8101 


846' 80(!| 


i 


OO:): 1,125 


1,4821 1,7501 


Not. (;iv(>ii by mnutlm. 


* ItirM! fiKUfi.H riiproccnt the dtiathc hir sis niriiitUs uu1,r, Jul; Ic Ucccjidicr 1S70. 
i tu 17 towns oitl.v. 


j 

1 Si'lit. 

Oil. 

Nov. 

1 

lH*e. 

i ! 

1 

6 2 , 0 :): 

; 2.34 

2.1 C( 


1 

5 :11,87! 

1 

18.081 

10,102 

12.70C 

8 8.3:)5 

8,717 

8.2)5 

0,188 

1 1,070 

1.100 

1.0:)8 

ii2ti 

1,540 

1,307 

1.370 

i,:)oi 





2,071 

1 

1.72) 

! 

1,210 

1,071 


two. I iHim, 


14,571, j Not 
j klnnvii. 


81,370 


21,384 


:)0,!i5:) 


40,416 


2:),.18K 


1:),4<I7 
i:i.C22 1 10 , 1:17 


:i,805t 


B J 


4,1101 
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179. The total mortality of the year is given, in the annexed state 

Total noruUtjr of the year by moatha. ment 










Comparative MortaiUp Uk 1S69 and 1S70 


Qenexal 1 
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180. The number of deaths registered under the different heads in each 


Eia tout mortiHty uiiorduis to otaiM 
u eomptnd with that of 1809. 


Province may be conveniently seen in this further 
statement;— 



* IT B<«ri>tiatlon (owns os!;. 
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181, In the month of July 1870 the Army Sanitary Commission sug- 

. , ^ eosted that a weekly return of deaths in large 

ftad quarterly nrtwM of deatlis o' , , ni'ij iaij. • •• -.a. ~ 

raoommendod by the Army BaniUry OltlOS sliould bc published, ftUd tllQit ]r6ttim 

Oanimtoion. made u)) quarterly for country districts. The 

local Governments to whom these suggestions were forwarded for consideration 
have acted dilferently in regard to llicm. The Punjab had previously published 
weekly returns of large towns, and similar statements have now been adopted 
in the Central Provinces, Oude, and Berar. The Government of the North- 
Western Provinces remarked that, without additional establishment, no funds 
for which were available, the desired statistics could not be framed, and the results 
of rcigistration arc here given only in the monthly statement, which shows the 
results for each district as a whole. In Bengal Proper also the authorities 
were of opinion that no returns could as yet bo furnished except the monthly 
record, which had been only recently introduced, and the preparation of which 
required much attention. Quarterly returns have lately appeared ior^ude, 
and they will also be arranged for in the Central Provinces. 

182. In making those suggestions regarding the returns from cities and 
Tbdrgcnarui«m.rta on the mortu- districts, the Army Sanitary Commission remarked 

ary rcRiatratioa system which has been OU tbo ini])Cl*fCCt SystCIU 01 rOf?lStratlOn WlUCU had 

adoptad in India. adopted. They suggested that the whole 

scheme should be re-considered, and that a new plan of operations should be 
rulopted as far as possible in conformity with that in force in other countries. 
But while fully admitting the imperfections under which the system which has 
been introduced into tlus country labors, it seems quite impossible, at least for 
the present, to devise anything better. Before the orders were issued the 
whole! question had been very carefully consiilered.both by the local authorities 
and by the Government of India. Htui it been necessaiy to consider only the 
sanitaiy and statistical aspects of the question, forms in strict accordance with 
those in use in England might have been at once adopted; but it was obvious 
that the subject must also bo regarded in its political, social, and economic 
light, while at the same time the extent to wliich tho machinery necessary 
for the purpose alr(!ady existed, or could be cnsited, had to be looked to. Thi' 
English system of registration of deaths rests entirely on tho basis that every 
one whoso death is recorded has been seen before or after death by a person 
who is competent to state what ho died of. It need hardly be said that 
such a condition does not exist in India. In many districts there arc thousands 


of square miles of country inhabited by hundreds of thousands of people, 
of whom not one is capable of stating the cause of death with any accu¬ 
racy, except the single European Medical Officer at the chief station, and 
[)crhaps one or two Native Doctors attached to tho Govemraent di.spensaries. 
The people, w'ith rare exceptions—so rare that they need not bc taken into 
account—die without ever having been seen by a medical attendant who 
could diagnose their disease. To introduce the English system as yet in 
India appears therefore to bo an impossibility, and until medical knowledge 
is more widely available, any attempt at its introduction must fail. No 
amount of education or usage in*tlie mere registering of deaths could ever 
teach tho people wliat the cause of death had been. Tho (iase of tho colo¬ 
nics even does not seem to hav(! any parallel in India. Could registration 
be carried on in them or in England on its present footing, if there 
was only one qualified medical officer in each county ? To introduce tho 
Englisli system into India, moreover, it would have been necessary to 
have passed Act similar to that by which it is enforced in England; 
but until the people become somewhat accustomed to registration and ai’e 
satisfied of tho real objects which the Government have in view, any legisla¬ 
tion on tho subject is most undesirable. Considering then the peculiar diffi¬ 
culties to bc met with in India, and tho impossibility of introducing the English 
system, simple forms wore adopted in which the chief object was to enter the 
number of deaths, but a few common diseases were inserted, such as tho people 
arc best able^ to distinguish. With regard oven to them, simple as they arc, 
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those who have practical acquaintance with the subject arc well aware that 
there will bo much serious error. 

183. The mortality which is due to Sm-all-pox is year by year so heavy that 

the prevention of no one disease is of so groat import- 
ance to the people of India. Vaccination is clearly 
an integral part of State medicine, and it will not 
be out of place to consider how it may best be conducted. Various systems 
Lave now been in force for some time, and yet none of them appears fully to 
meet the requirements of the case. 

In discussmg this important question, there are certain general principles 

which must first be determined. The Government 
And th« belt meuu of eaadaotinr it can never vaccinato the whole of the people of 

• India who require protection from Smull-pox; nor, 

this were possible, could it undertake to extend this protection year after 
year to the children who are added to the population. All that the Govern¬ 
ment can hope to do is to confer the benefits of vaccination on a certain very 
limited number of persons, to show the people by experience ivhat vaccination 
professes to do, and what it really can accomplish, and, having taught them its 
value, to induce them to seek it for themselves. If the people were eager to 
receive vaccination, or if they were even generally willing to have it, the 
difficulties which now besot the department would be immensely reduced, and 
it would be easy, without increasing the establishment or the expense, to extend 
operations to a very much larger number than have yet boon included in them. 
II* these principles then bo accepted as correct, and the soundness of them 
will not, I believe, be questioned % any one who has paid attention to the sub¬ 
ject, tlie only point that requires to bo discussed is how can they best be ap¬ 
plied, how are the people most likely to bo brought to understand the value of 
vaccination. I believe that this can best be done by concentrating the opera¬ 
tions of the department on one particular tract running through each district. 
If such a tract could bo thoroughly, or even only partially, protected from 
Small-pox, the inhabitants would have always before them the best evidence 
of the value of vaccination, and after a few years of such experience it 
seems almost impossible that they should fail to learn the lesson intended. 
The plan which has been adopted in the Central Provinces, of taking select¬ 
ed districts and confining the work of the Vaccine Department to them, ap¬ 
pears to bo open to objection. This system certainly attects concentration, but 
it affects it in such a way that the benefits are lost to the great mass of the 
population of the province. The people of one district, as a rule, know little 
of what is going on in other parts, They may hear that the inhabitants of such 
and such a district having had vaccination freely bestowed on them have 
escaped Small-pox to a remarkable digrec, while other districts, including that 
in which they themselves reside, have suffered severely from the scourge. 
But this lesson would come home to them with much more force if the com¬ 
parative exemption was evidenced in one given tract in their own immediate 
neighbourhood. A whole district, or oven two or three districts in ilie jirovince, 
may have escaped by one of those apparent and inexplicable freaks which so 
often occur in the history of epidemics. But if a particular tract running 
through each district displays the exemption, the lesson is repeated almost 
indefinitely, and becomes much more striking than it otherwise would. 

The system now in force in the North-Western ProvinceswTOCommended, 
because by having a Vaccinator attached to every tehseel, every native who 
chooses has the opportunity of having his child vaccinated; but if the tract of 
country were well selected in each district, running, as it should, as much as 
possible through the centre of it, the distance which any one would have to 
travel to obtain vaccination would not be very great. It would bo easy, 
moreover, to arrange that a Vaccinator should be present for a few days at 
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certain centres in each district to vaccinate all who are willing and anxious 
to have vaccination cither for themselves or their childreui and duo notice 
might be given of the time and place of the intended visit. But it should bo 
distinctly understood that t.ho Vac(unator comes only to vaccinate those who 
really value it, and that ho will not delay to urge its benefits on the attention of 
the peoples or to endeavour to persuade them to have it against their own wish. 
In this way, by making as it were a favor of vaccination in every pai-t of the 
district which does not lie within the selected area, I believe that the people 
would value it more than under the present system, by which they have a Vac¬ 
cinator always present, and the favor would be more and more esteemed as the 
protection of the special area selected for vaccination became more perfect. 

It will no doubt be long before this protection will be so complete as 
to ensure the absolute disappearance of Small-pox within its limits; 1^ by 
concentrating the strength of the department on a single tract, instiPS. of 
diffusing it over a large area, much would be gained in increased efficiency, 
and the supcrvi.sion whudi is so essential to ensure a vesicle of good quality 
would be much more easy and satisfactory. Besides, in a limited tract of 
countiy more might be done to induce the officials and the natives of the better 
classes to do all they can to assist the work. For these reasons, it appears 
clear that the principle to be adopted is the principle of concentration, 
and that this principle can bo acted on with every prospect of the best 
results, by taking a limited area running througb each district, the tract 
of one district joining on to that of the neighbouring district, so that no 
more time? may be spent in travelling than can be avoided. The traefs, 
moreover, should, so far as can be conveniently managed, include areas 
of rural circles of mortuary registration, so that the deaths from Small-pox may 
bo shown in conjunction with the returns of persons vaccinated,—an excellent 
check on the W'ork, and at the same time a valuable means of convincing the 
]K5oplo tliat vaccination has really a protective power. Each Superintendent 
might arrange such a tour as I have sketched, and the plan w'ould not of course 
interfere with the employment of Vaccinators by different municipalities, and 
tlm canning on of vaccination within the limits of towns which do not fall 
within the selected area, and in which it is desired. The principle of rotation 
which has heeu adopted in tlie Punjab appears to possess no advantages. 
By this arrangement it would be impossible to make such a decided im¬ 
pression ou the people as desired, or to teach them with the' same force 
the value of vaccination. 


181. There are many other matters of interest,—such as the arrangements 

which are now under consideration for regulating 
Many thc transit by rail of persons suffering from Small¬ 

pox and otliw contagious diseases, the successful 
termination of the Mecca pilgrimage of the year, the question of quarantine 
in the Bed Sea, the provision of a better diet and of a purer water-supply for 
emigrants sailing from Calcutta, and the great mortality which occurred in 
certain emigrant ships,—all of wdiich have a more or less din'ot hearing on the 
sanitary history of the year; but this report has already extended to so great a 
length that I sliall confine myself to a few observations on two subjects of 
sp(?{!ial interest,—the health of the tow'n of Calcutta and the discoloratiou of 
th(5 lake at Nynee Tal. 


185. Tlawrory marked improvement in the health of the town of Calcutta, 

which has characterized 1870, and which Las been 
coincident with the introduction of a good water- 
water-supply. supply, dcservcs special mention. Comparing the 

statistics of mortality with what they have been 
previously, it appears that iu 1870 the deaths from cholera numbered only 
1,503, loss than one-half of what they were in the year previous, and very 
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little over one-half of what they were in tlio most favorahle year of whicli 
there is any rccjord. Hetweeu 1841 and 1860 the annual deaths from thi.s one 
cause varied from a minimum of 2,502 in 1848 to a maximum of 0,653 in 1800. 
From 1501 to 1804 no records are procurable; but the later years, 1805 
to 1800, present quite as many fatal cases in each as are to bo found in the earlier 
period. Dysentery and Diarrhoea in 1870 were also at a minimum which had 
never been reached before. The results as a whole were also singularly favorable. 
It is too early to draw any definite conclusions from these facts, for it remains 
to be scon how far tlie results may bo properly ascribed to a hotter water-supply 
and to the new drainage, and how far they merely represent the healthy character 
of the year; but there can be no question that the sanitary irn|)rovements 
which have been introduced into Calcutta of lato years are calculated to have 
a marked influence on the public health, and that the greatest benefit may bn 
antiei|)ated from them. 


180. In 1870 the lake at Nyneo Tal assumed a dark-red color, and fears 


Siuolorntien of the laka iit Nr&co Tal 
ovlng to infiuoriu. 


were entertained that this piece of water, which is 
of great uso in sujiplying the inhabitants, and is 
also at the samt^ time the chief ornament of the 


sanitarium, had become seriously and permanently deteriorated. Those fears 
W'cre greatly increased by the report of the analyst who was specially sent to 
examine the water. In his opinion, the yearly addition of sewage, wliich to a 
certain extent flowed into the lake, especially from the neighbouring bazaar, 
had at last culndnated in very evil re.sults, and the presence of these small 
infusoria, which existed in counth'ss number, and imparted the strange color to 
the water, might be attributed in great measure to the contamination to which 
it had for years been subjected. But a more careful examination showed that 
these fears were altogether groundless. The lake b(dng about three-quarters 
of a mile in length, with a breadth varying from about one-quarter to half a 
mile and of great depth, contains a vast body of water; and in this body, 
especially in the rainy season, constant changes are taking place. Moreover, 
the conservancy of Nynee Tal had receivfid much attention, and although, 
no doubt, some impurities find their way into the -water, partly be<'auso of the 
steep hills which immediately surround it, but chiefly from the faulty position 
of tlie bazaar, it seemed highly improbable that the sudden development of 
such a large number of infusoria could bo explained on any such hypotlu^sis. 
Dr. Lewis stated that in his opinion the infusoria belonged to the family 
known as peridinea ; that there was no reason to suppose that their presouco 
had been due to impurity in the water; that on the contrary their jn-esence is 
generally a guarantee that it is clean. His opinion has been verified us to the 
family to which these infusoria belong by Mr. Carter, who jnenounced them to 
belong to a new species of ceratium, which he proposes to call cerafinm kumaon- 
eme. It appears that tlusy are very common in other lakes of Kumaon,—lakes 
many of which are far removed from hunuin habitjition and into which sewage 
could hardly have entered. The ordinary beautiful blue color of the Nynee 
Tal lake was for months changed to a dusty brown, owing to the pr(?senco of 
myriads of these infusoria. They wore ])ei‘fectly visible to the naked eye, 
chiefly on tlu; surface, and 10 to 20 feet below it. Lower down there were 
very few. 


187. In conclusion, I may mention that in June of the current year the 
A»oci.uon of the SHBitary Depart- Sanitary Department, which on itsJ/rst institution 
ment with the Department of Agrioni- had bccn attached, to tlic Military Departnumt of 
ture, EeTenuo, end Coromerce. Government, and afterwards transferred to tho 


Horae Department, was in the month of dune of the current year associatf'd 
w'ith the new Department of Agriculture, Ilevenue, and Commerce, which Avfis 
then created. Public health and public wealth are very intimately connected, 
and as this new department has lor its special object tho better development 
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of the resources of the country and of the material prosperity of the people, it 
seems peculiarly appropriate that it should embrace the health service, the 
work of which is to obtain information regarding the increase and deerease of 
the population, the circumstances which further the spread of disease, and the 
measures of improvement which are required in diiferent localities. 

J. M. CUNINGHAM, m.d., 

ISanitary Commmmer with the Oovenmient of India. 
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APPENDIX A 


GENERAL REVIEW OF THE ANNUAL REPORTS OF THE LOCAL SANITARY 

COMMISSIONERS FOR 1869. 


No. 809, dated 25th May 1871. 

^rom—Tht Sanitary Oammiaahtter witA the Govt, of India, 
To—The Secretary to the Government of India, Homk Dkpt. 


8<ivonl of theae roporta were very 
late ia aabmiuiou. 


correspondence noted in the margfin, I have the honor to 
submit a general review of the Annual Reports of the local 
Sanitary Commissioners for the year 1809. 


13th Juno 1S70. 

11th October 1870. 
22nd October 1870. 
22ud October 1870. 
11th November 1870. 
30tb November 1870. 
2nd March 1871. 


The delay waa In a great ntManre 
cauaed by the great aickueaa and the 
many imjiortant inattera which couae* 
quently demanded attention. 


With reference to the 

From Uome Department, Ko. 864, 
dated the 27th September 1^0. 

To Home De^rtment, No. 478, 
dated the 29th idem, 

2. These reports reached me in the following order and on the date which is noted 
opposite to each of them 

From Borar 

„ Punjab 
„ Oudh 

„ British Burmah ... 

„ Bengal 

„ N. W. Provinces ... 

„ Central Provinces... 

3. Although somewhat earlier of arrival than they were in the year previous, they all, 
witl» one exception, came too late to be of use in the preparation of my general report for 

1869. The year was characterized by unusual sickness; 
cholera, small-pox, and fever were extremely prevalent over 
great portion of the country, and the matters which demand¬ 
ed investigation were therefore much more numerous and 
important than ordinary. In estimating the time occupied 
in the preparation and submission of the difleront reports, regard must be had to the manner 
in which these investigations have been conducted and recorded. For example, the report of 
the Sanitary Commissioner of the Central Provinces «lid not reach this office till the 2nd of 
March 1871; but it contains the results of a most x>ainstaking enquiry into the great epidemic 
of cholera from which the people in those provinces suffered so heavily in 1869, and this 
enquiry was in a great measure conducted during the early part of 1870, in the course of a 
tour through that part of the country which had been chiefly affected. 

4. But while making every allowance on account of the work which attends on the 

proper discharge of the duties of the Sanitary Commissioners, 

It« very imprUat that thme re- jj. jg indispensable that their annual reports should be submitted 

at a much earlier date than hitherto. The statistics of sick¬ 
ness and mortality among the troops and prisoners cannot be 
considered with any degree of satisfaction apart from the history of disease among the 
>pco|lle generally. All the information which can be procured from every source must be 
examine at one and the same time, and the Sanitary Commissioners will therefore, I trust, 
submit their annual reports in future in time to enable me to have the advantage of studying 
them in connection with the statistics of troops and prisoners, and so to prepare a full and 
complete report for the year regarding all sections of the community. 

5. The division of their reports into certain sections, which I recommended last year, has 

not l)een followed by all the Sanitary Commissioners, nor, 

No genera^ followed jnjged, has it been fully adopted by any of them; but I shall 

“ ' endeavour, as far as possible, to keep to such on arrangement 

in this general review of their contents; and I would at the same time observe that if some 
such divisiou as 1 have proposed, or any other which the Government may think best, were 
generally followed by all the locd Sanitary Commissioners, it would greatly facilitate reference, 
and thereby materially aid not only in summarizing the facts collected ftom various sources, 
but also in drawing deductions from thorn. v 

6. 1 shall now proceed to consider the information which these reports contain os 

Their contents will bo considered regards— 
nndor i4x beads. 

I.—Vital statistics. 

11.—The history of each of the chief diseases as it affected the several provinces 
during the year. 

III. —^The meteorology. 

IV. —^The general condition of the people as influenced by any deficiency in the crops, 

or by the unnsnally high price of food. 

V.—^Thc personid investigations and proceedings of the Sanitary Commissioners. 

VI.—Sauitai-y progress during the year. , 


porta ahould in Aitore bo submitted at 
n much earlier date. 
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7. Althouyli the MadraB and Bombay reports do not pro|ierly fall within this review, 

1 shall take advantttge of the opportunity of oollectiug from 
Aiw prominent fsets contained in prominent facts which illustrate the history of 

iSM^lfut theaamTtimo, be noUcoA disease or tlic sanitary condition of the people in those parts 

of India. 


K. With the exception of a few statements regarding cholera in some districts, and these 

are confessedly iuatjcurate and incomplete, the Sanitary Com- 
“■ inissioner tor Bengal gives no vital statistics for his province. 

Ill his remarks on this most important question. Dr. Smith observes that it had been intended 

to commence mortuary registration from the Ist of Novemlier 
regarding the that, owing to unforeseen diffioulties, its introduc¬ 

tion was postponed till the Ist July 187U. How far these 
arrangements have actually been carried into eflect, I am not aware; but judging from the very 
imperfect information which is obtainable regarding cholera in the several districts of the 
Lower Provinces during 1870 and during the past months of the current year, it would seem 
t.liat the system is not yet in good working order. 


None 


are avnilable 

Lower X’rovima*. 


9. Bengal Proper is the only province of India from which no statistical information 

regarding the deaths among the }>eople in any part of it 
The want of thia information in ii dnriiig the year 1869 can be obtained. In the North-Western 
bunwy 7chX!^ Provinces, the Punjab. Oudh, the Centml Provinces, and 

Berar, u general system of mortuary registration has been 
for some time in operation. In British Burmah it has as yet been conHned to 17 towns, but, 
with the single exception of Calcutta, no information can be obtained regarding the number of 
deaths among the }>eople in any part of the Lower Provinces. The want of such data is a 
serious loss as regards the mortality attendant on ail discasiis, but the want is chiefly felt in 
connection with the history and geographical distribution of cholera. If the delta of the 
Qanges lie the homo of this disease, then every fact connected with its a]>pearance witbin the 
limits of this endemic area, and with its progress beyond these limits, is of the groutest imjxirt- 
.ancc. But in truth, without vital statistics, the Sanitary Commissioner w'ants the foundation on 
which all his other work must be built. The sufiervision of the registration of deaths amongst, 
so large a population, and over so great an area ns tliat of the Lower Provinces, is undoubtedly 
no small work, but it is one which is of primary importance and which much demands 
.attention. 


For the NorUi-Wtftleni Vrovincca 
limy are imperfect. 


10. Tire registration of deaths in the North-Western Provinces shows that 1869 was a 

year of very unusual sickness and morbdity. All the groat 
causes of death—cholera, small-pox, fevers, and bowel conw 
plaints—were very prevalent. The comparative results in 
difl'erent districts, as shown in the one general table which is given in the body of the report., 
appear to convey a tolerably correct estimate of the relative prevalence of these diseases; but 
the mortality must be greatly under-stated, and thousands of deaths must have escaped registra¬ 
tion. The death-rates vary in difierent districts from 6-8 per 1,000 in Bustee—a ratio which 
must be the result of very imperfect registration—to 66 per 1,000 in Jhansie, where famine 
and terrible sickness told heavily upon the people. The total death-rate of the province is given 
as 17'9. The details which are furnished in Appendix A are manifestly incorrect. Tlio new 
scheme of registration liud not then come into force, and the particulars which have been given 
regarding the causes of death during the year, such as a “ broken heart," “ eating mud,” 
and many others which might be instanced, are chiefly valuable as illustrating the necessity of 
a better system. During the last few months the standard forms have been brought into use, 
and the results of each month’s registration are regularly published in the North- Western 
Provinces Gazette. 


11. In the Punjab, where the importance of a good system of registration has from the 

first attracted the attention which it so justly deserves, the 
inthoPa^ab they »r# inoru com- details are much morc complete and bear the impress of 
■mc^Tmeyf than those of the North-Western Provinces. 

Much still remains to be dune before the returns can he 
accopterl as embodying more than an approximation to the truth; but “lamentably imper¬ 
fect” as they are still admitted to be by the Sanitary Commissioner, they are yet of groat 
value, not only for the information which they contain regarding the general history of disease, 
but as the basis of more successful results. The death-rate for the province was 26 per 1,U00, 
varying from a minimum of 16 to a maximum of 88 in different districts. In the towns, 
the statistics of which, although inoluded in the district tables, are also shown separately, the 
death-rate cijualled 35 per 1,000,—a result which points rather to greater accurac^ than any 
special mortality. In some of them the death-rate was extremely high. At Umritsur it was 
69, at Delhi If), ht Sajanpore in the Qeordasixiro District 80, ana at Dera Nanuk in the same 
district 84 ]>er 1,000. A very important step has lieen taken in making the heads of families 
responsible for reporting all births and deaths. As a commencement, this role has been applied 
to only the principal station of each district (excepting Umballa and Abbottahad, which have 
for the present been omitted); but the Sanitary Commissioner recommends that it should be 
gradually extended, as the people come to understand the uses and object of registration, until 
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at last the whole province is inolnded in its operation. The new standard forms for showing 
the results of registration had not been introduood. Some delay had occurred owing to a refer¬ 
ence on the question of establishment required for the purpose, but monthly statements in the 
prescribed form now appear in the local Gazette. The statements which the Sanitary Com¬ 
missioner has appended to his report afford much information, but it is very desirable that one 
and the same system should be adopted throughout India. Without this comparison is almost 
impossible, and no satisfactory examination can be made of the returns from the different pro¬ 
vinces without an infinity of labor, which may, to a great extent, be obviated by uniformity. 

12. All the data regarding the deaths ancl causes of deaths in Oudli during the year IKfifl 

^ are contained in one table in the body of the report. The 

The detaUs from Oudh »re mesgro. deaths registered from all oauscs equalled Ifi-Sper 1,000,—a 

ratio which, especially in a year of such great sickness, must he much under the truth. In 
different districts it varied from 9-1 to 36'fl per 1,000. The information is ver^ meagre and 
imperfect, nor is mention made of any measures which have been taken with a view of obtain¬ 
ing more reliable results. With the introduction of the new standard forms, some improvement 
may be expected, but it does not apfiear whether arrangements have yet been made to adopt 
these forms or not. As yet no monthly statements have appeared in the local Gazette, in con¬ 
formity with the instruotionB which have been issued by the Government of India. 

13. In the Central Provinces the jiroportiou of the population under systoinatic registra¬ 

tion in 1869 was much the same as in the year previous; but 
In the Central Prorinoei, a» In the xvhen cholera became prevalent, it was extended to the whole 
rZuin”*'"*”**" “ “ P««l>‘e,. with the exception of those in the feudatory- 

ships and zomindarees whiidi are not umler the direct adminis¬ 
tration of the Government. It thus happens that while the information regarding the other 
?reat causes of deaths refer to 4,862,.^ 16, the details regarding cliolera include 6,879,738. 
With the commencement of 1870, the new forms have been brought into use, and the whole of 
the inhabitants, with the exception of those in the zemindarees and in some of the more distant 
villages of the wilder districts, have been embraced in the registration. Dr. Townsend's mor¬ 
tuary tables for tlie year, although still confessedly imperfect, afford very valuable information 
and evinct! the care and attention which, in the Central Provinces as in the Punjab, have been 
bestowed on ihe subject of registration. The total death-rate for the province on the deaths 
registered was 3r)'9, varying from a minimum of 11-6 in the district of Scroncha to 63‘1 in 
the district of Juhbuipore. In many of the towns the loss of life was terrible. In twenty- 
three of the forty-five, regarding which particulars arc given separately, the ratio was over 
40 per 1,000. In fifteen of the twenty-thre.e, it was over 50, and these fifteen again contain 
instances of mortality rising to 60, 70, 80, 90, 100, and in the case of Juhbuipore to 123 per 
1 , 000 . 

14. Berar was taken from the Central Provinces and placsed under a separate Sanitary 

Commissioner only on the 2ud of April 1870. The population 
Berer w»» not pUo^ under » sepB- under registration in 1869 amounted to 2,074,614, or nearly 
mo Comm..«oner ««t.l Apr.1 province. The regis¬ 

ters deaths give a ratio of 22*8 per 1,000 of the population. 
In the district of Wood it was only 14-9, in Oomraotee 30*4, and between these extremes there 
were varying rates of mortality. The standard forms, it is noted, were to have been brought 
into use in 1870. It is very desirable that the monthly results should he publisheii for general 
information. In the ahseuoe of any local Gazette, the statomeut might conveniently appear in 
the Gazette of the Central Provinces. 

• 16. In British Burmah the r^istration of vital statistics hud been introduced into only 

17 towns; but from the 1st July 1870, a system based on 
I j V laid down by the Supreme Government for the wbolo 

had been embraced in too regutration. /.ti- j'' rru, ni • e n • . 

of India was to come into force. The (duel Commissioner 
trusted that, with care and attention on the part of District Officers, statistics for the whole 
province would thereafter be obtained. 

16. The statements from Mysore relate to the official year 1860-70, and cannot, there¬ 
fore, be compared with those of the other provinces which 
The retume from Mynore being for embrace the year 1809. Moreover, the death-rate of about 
witli*tbe°'otbe^’ compam e y pgy j^yOp ^bich these statements show, as the Chief Com¬ 

missioner remarks, cannot but be regarded os much too favor¬ 
able, and many deaths must have been left unreported. From the Ist July 1870, the new 
system of ro^istratiun was to be introduced, and it was hoped that more ac<Airuto results would 
then be obtained. The total population of Mysore, it may he noted, is stated to be 4,056,766, 
of which the details are as follows 


Europeans 
Eurasians 
Native Christians 
Mahomedans... 
Hindoos 

Budbists and Jains 


Total 


4,151 

2,855 

8,180 

189,272 

3,839,679 

12,623 

4,056,760 
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17. The total population of the Madras Presidency is estiimatod at 26,007,021^ and of 
, „ , 24,638,127 hod been included in the registration, the 

Regirtrmtio^ ln M»d» nd Bombay difference representing zemindann; tracts and remote village 
^ from which it bad not been found practicable to obtain 

returns. The returns show a total mortality of 18’S i^er 1,000, but, as the Sanitary Commis¬ 
sioner remarks, the deaths are in all probability much under-stated. The ratios vary in different 
districts from 9'8 to 24 per 1,000. rrom the Ist July 1870 tlie standard forms were to be 
employed. 

The population under the Government of Bombay in 1869 is estimated at 18,001,86.8. 
A general statement is given for the jear, and details regarding the civil population of each 
Collcctorate. The total death-rate is estimated at 20'4 per 1,000. It does not appear what 
orders have been issued regarding the adoption of the new forms, but the Sanitary Commis¬ 
sioner observes that the attempt to obtain information regarding the causes of death, in even 
the most simple form, had hitliorto failed; and it was feared that a general classification such 
as that adopf^ in the new statements, which is somewhat more complicated than that hitherto 
in use, could not be followed witli accuracy. 

The generttl mortusnr gteUstic* of Ig. thg annexed statement, the general results of 

Hhown in'the nm.0*^ tabw!”* mortuary registration are shown throughout British India 

fitatement thawing the number of death* registered in the various Provinees of British Mia 

during the gear 1869. 
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19. The returns arc still too imperfect to admit of any satisfactory analysis of their 

contents beyond what is hero exhibited. The relative mor- 
Till- statwtii* «rc pot yet sufficiently among the rural as compared with the town population, 

the comparative death-rates at different ages and among the 
two .vexes, ns well as the proportion due to particular months and seasons, arc all questions' of 
\ cry great interest, but no correct data are yet available for their consideration. It will be 
observed that the highest mortality 85‘9 per 1,000 occurred in the Central Provinces, where flic 
gre.^l cpidemicH of the year sufBciently account for the results. Next follows British Burmah, 
with a death-rate of 29 per 1,000, but the returns arc collected from a very limited portion of the 
popiilntion. In the Punjab the ratio was 26, and in the other provinces it varied from 22-H 
in Berjir io 10-8 in Oudb. Judging from the very unhealthy character of the year, the deaths 
in the North-Western Provinces, in Ondh, and also in Madras and Bombay, would appear to 
1)0 much under-stated. As most of the Sanitary Commissioners remark, the errors in the 
registers are errors of omission, and had all the deaths been entered, the ratio for all the 
provinces would doubtless have been more or less in excess of those which are here represented. 

20. No raentjon has yet lieen made of the registration of births. In scverid of the 

provinces, and especially in the Punjab, the Central Prov- 
TliV ii>ristratio)i nf birth*, ihongh jnees and Olidh, attempts Kavc been made to collect data on 

this important point j but the difficulties which attend such 
‘ ■ an attempt are very much greater even than those connectwl 

with the registration of deaths, and the results ns yet are very imperfect. 

21. On a review of all that has as yet been done to introduce a general system of regis- 

^ tration among the people of India, it must bo admitted that 

l uiintb viiiB Ulo great difficiiitie* {be results of 1869, imperfect as they arc, contain most 
whiai hurt! 10 1)« fBcmintmd. the re- j^portaiit information, and encourage the hope that they -^^ill 

year by year improve and increase in value. The difficulties 
which have to be contended with in carrying out any such 
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Sbctiok II. 

Hittory of the chief ilUeRw* dariog 
the yoaT, 

A. 

Cholera wm very x)rova1cut in 1869, 


syetem in India are hut little understood and appreciated by those who have hud no 
experience of the country, and whose ideas of registration are derived from what lias 
been done in Great Britain, ’ The vast area embraced in each province, the millions of 
people to be inclnded in the registration, the fact that in many districts, each of which 
is krger than a county of England, and many of them as large ue several cunntios 
put together, there is generally but one educated medical officer who could accurutcly 
certify to the cause of death in any case, and the want of proiier machinery (or 
registration are all obstacles of no small magnitude; and regarding what has been effwited in 
relation to these difficulties, I am rather astouished at what has been done than disnpiminted 
at the errors and omissions. The system is yet in its infancy; it is new to the pcoplej and, 
until they in some degree understand its aim and objects, they will not render that willing 
assistance which is indispensable to its success. The special attention of the Sanitary Cornmis* 
sinner in every province should lx> devoted to registration—it is, as I may say, the hackbono 
of their work—and, where it is neglected, the sanitary condition of the people cun never 
improve and flourish. When the results of registration for 1870 come to be reviewed, it is, 
therefore, to be bopol that no province will bo found without its vital statistics collected and 
compiled with the greatest care, and that all the Sanitary Commissioners will evince tlie same 
appreciation of the value of mortuary registration as has been shown by Dr. DeRcnzy in the 
Punjab, and by Dr. Townsend in the Central Provinces. 

22. 1 shall now pass to a consideration of the diseases which chiefly contributed to the 

mortality of the year, and of these the first on the list, though 
not the most destructive in all the provinces, is cholera. In 
nearly all of them cholera was extremefy and unusually preva¬ 
lent, and it would be impossible within the limits of any 
general review to enter fully into the history of this vast 
epidemic. Its main features have already been discussed by 

Dr. Brydcn, in connection with the views which he has expressed in his work on cliolem— 
its geographical distribution and relation to natural influences. 1 shall only attempt to 
state shortly the most important facts wliich have been recorded by the Sanitary Commission¬ 
ers in their respective reports, and shall then consider tbe opinions whicli they liave based u]H>n 
them. My object is not to urge any particular views with regard to the disease, but merely 
to examine the evidence which has been adduced, and to ascertain how far any of the 
theoretical opinions, which have been advanced in explanation of tlio facts of the epidemic, 
are supported by this evidence. 

23. As deaths were not registered in Bengcil daring 1809, no precise information nan be 

obtained regarding the disease. Tbe Sanitary Commissioner 
Very uuie taformstioii R to l.» bad summarized all the data which he could procure, but from 

several districts no reports were received, and in none ot them 
have the facts been so fully and carefully recorded as to embody any connected and complete 
history of the disease tlirougliout the year. Without registration no such data can be obtained. 
So far as can lie judged from the statements of the Civil Surgeons, cholera was severe in the 
Bhaiigulporc, Mongbyr, Gya, Patna, Sariin, Tirhoot, and Chumparun Districts of Beliar, .and 
also in Assam. Some few instances are given in wbieh the disease appears to have been spread 
by human intercourse, but the Sanitary Commissioner does not incline to Uie opinion that this 
was the agency by moans of which it was disseminated. " It may be asked,” he observes 
(page 43), “could quarantine operations of the most oompletc and perfect description have put 
a stop to the spread of cholera during the past year ? 1 believe it would have failed to do so, 
because there is much evidence to show that the disease appeared simultaneously and iiide|)en- 
dently in many places; because, in a large numlicr of such instances, although sjiecial enquiries 
were instituted on tho subject, importation could not by any means be tiuced; because in certain 
localities free communication with infected places went on without any manifestation of the 
disease occurring; and laMy, because its often sudden and simultaneous disappearance over 
broad tracts of country tends to prove its dcpendcni^c on influences far other than those of mere 
human agency.” Within the endemic limits of cholera, any investigation into the share 
which human intercourse may have in spreading the disease is beset witli peculiar difficulties; 
but such facts os Dr. Smith here records arc of great importance in the enquiry and are well 
worthy of being recorded in detail. Without specific evidence as to dates and places, and the 
number of cases or of deaths, it is impossible to form any correct opinion with regard to them. 
No map has lieeii furnished with this report to illustrate tbe distribution and comparative inci¬ 
dence of cholera in different parts of Bengal, but, in the absence of any atatistics for the pro¬ 
vince, it could not well have been prepared in such a way as to be of any real value. 

24. In the North-Western ftovinces the mortality from cholera was very heavy. No 

less than (19,542 deaths are recorded under this head, or 2*3 iNir 
1,000 of the population. The disease was, however, by no 
inor n y rom c o era i y . equally distribnled. The districts of Lullutpore, 

Gbazee])ore, Jalonn, Azimguth, Jhansio, Mirzaporo, Benares, Goruckporc, Humeerpore, and 
Bustce sufi'eted most, the ratio vatring from 10'9 in the first of them to S'O in the last. From 
three districts—Kumoon, Gurhwal, and Tunde—^no deaths from cholera were reported. In 
fourteen of them the mortality from this cause was under 1 per 1,000, and in tho remaining 
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eight it was from 1'8 to 2 -S }>(tr 1 , 000 . In eighteen out of the thirty-five dietriote of the 
nrovinoe, deaths from cholera wore recorded in every inouth of the year. The statistics regard* 
lug the Police, the aucurucy of which can be relied on, show that the force sufiered most in 
those distriets in which the mortality among the general population has been recorded at the 
highest,.—evidence which, as the Sanitary Commissioner's remarks show, that, although the 
records of the general registration are inaccurate ns regards the actual number of deaths, they 
are not altogether valueless, and contain a fair estimate of the relative incidence of'the 
disease in different parts of llie country. No map accompanies Dr. Planck's report. 

25, With the exception of Muzuffergurh, every one of the thirty-two districts in the 

Punjab Bunered from cholera, but the severity of the disease 
Thn Mverity of tUo diame in lh<? confined to a few places. In twenty-one of the districts 
unju wasoon n ou owpaea*. mortality from this cause did not exceed O'10 per 1,000. 
In seven of them it was above 0*10, but under 1*0 per 1,000. In the Kohat District it was S'fiE, 
ill llinritsur 4'88, and in Peshawar 5'99, jier 1,000. On these last three the chief violence of 
the epidemic fell; but even this does not show the remarkable localization of the severity of the 
outbreak, for the mortality, although shown for the districts as u whole, really fell chiefly, and 
in the case of Umritsur almost entirely, on the capital city : the rural population suffered little. 
Thus, in the Feshawur District as a whole, there were 2,985 deaths from cholera reported, but of 
these 1,480 occurred in tlie city. In the Umritsur District, out of 8,608 deaths, 3,041 were in 
the city. In the Kohat District, out of 508 deaths, 828 took place in the city and cantonment. 
Of the total of 9,258 deaths from cholera, it thus appears Umt no less than 7,101 occurred 
among the people of these three districts, and of these again 4,849, or nearly five-sevenths, occur¬ 
red among the people of the three cities. Some particiilarB are given regarding the outbreaks at 
these places, and also regarding the disease as it appeared at Lahore, Goordaspore, Jullundur, 
Hissar, Sirsa, Snbathoo, Hawul Pindee, and Bunnoo. To attempt to state even the main facts 
regarding its history in all these districts would be to recapitulate much of what Dr. DeRenzy 
has already so well described. Some of them must, however, be considered when I come to 
discuss the opinions which he lias expressed with regard to them. Two maps illustrate the 
re[iort—one showing the relative prevalence of cholera for the whole province, and the other 
the details regarding the epidemic in the Peshawur valley. 

26. It appears from the general table already given that in Oudh 23,184 persons died of 

cholera during the year 1869, or a ratio of 2*0 per 1,000. 
TartieulmregMtog^Uie cholera in rpjjg disease was epidemic over nearly the whole province, but 

no particulars arc given beyond the data which appear in the 
general table. The deaths varied from 0*09 per 1,000 in the Kheree District to 6‘1 in Rac 
Bareilly. No map accompanies the report, nor is there any record of the number of deaths 
which occurred in each mouth; but tUs last information was subsequently supplied at my re¬ 
quest, and a table embodying it appeared in annual report fur 1869. There was a marked 
persistence of the disease throughout the province, especially in the districts of lyzabad, Snl- 
tanpore, Sceiapore, and Pertabgurh. 

27. The epidemic in the Central Provinces was made the subject of a most painstaking 

and careful enquiry; great part of the country which chiefly 
A very fulUcTOunt of tlie hUtory of suffered was visited by Dr. Townsend, and the facts investi- 
been given by Dr. TownnenU. gated on the spot. Out of a population of 6,879,738 to 

which the registration of the mortality from cholera was spe¬ 
cially extended, 57,079 deatlis from this disease were recorded (Table No. 20 ). As shown in 
Table No. 18, out of a more limited population of 4,862,516, the deaths were 51,887, or lO'S 
per 1 , 000 . The severity of the disease fell chieflpr on the people in the Mundla, Saugoc, 
Dumoh, Belaspore, Raepore, and Nursingporc Districts, in which the mortality it occasioned 
varied from 21'8 in the first to 10 4 in the last. In Seroncha no deaths were reported. In the 
remaining twelve districts the ratio of loss from cholera was from 9'9 in Wnrdah to 0'4 in 
Chindwarra. In the town of Mundla the cholera death-rate was no less than G3‘2, in Raepore 
it was 34’2. Many other towns suffered severely. Prom these facts it will be seen that the 
disease was both wide-spread and very fatal,—very much more so thui in any of the other pro¬ 
vinces. In 1868 it had also been severe in the Central Provinces, but the area over which it 


then appeared was more confined, and the deaths numbered only 10,400 as compared with 
57,079 in I860. The excessive mortality in these two years may again be contrasted with 
singular immunity which the jieople have enjoyed in 1870, when, throughout the whole pro¬ 
vince, only 120 deaths from cholera have bean registered. The detaib of certain outbreaks 
which are given by Dr. Townsend are of much interest. A map accompanies the report, and is 
of great assistance in studying the incidence and progress of the epidemic. 

28. In Berar 10,947 deaths were ascribed to cholera during 1869, or 28'1 per cent, of the 
- „ total mortality. The ratio of loss varied in the districts from 

In Bvmr very gene 4.7 ^ g.yg j Oomraottcc; in the cities 

from 2'1 in Bassim to 8'4 in Akolah. The epidemic was very 
generally diffused throughout the whole province, but no very excessive mortality appears to 
have occurred in ray one place. The Sanitary Commissioner, as 1 have already stated did not 
assume charge tin April 1870, and has been unable fully to detail the history of the outhreak»^ 
or to supply any map in illustration of his report. 
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20. As the statistics in British Burmoh were confined to 17 towns, the information 
- „ , reearding the general Jiistorr of the disease throughout the 

** tol7 “ incomplete. In all but four of tiiem deaths were 

attributed to cholera, and in Akyab there was a severe out¬ 
break to which 700 deaths were supposed to be due. No map accompanies the report. 

80. In the annexed statement the extent of the mortality from cholera in each province 
_ . for each month of 1869 has been entered, and, for the purpose 

0 ^ ‘tn oomi>ariBon the returns from Madras and Bombay have 
each of the province*. *1*0 been included. In the report of the Sanitary Commis¬ 

sioner for Bombay I have bran unable to find a full detail of 
the deaths by months, but at page 197 ho writes“ The season of greatest prevalence of 
cholera in 1809 was during the three months—May, June and July—during which consider¬ 
ably more than half the total fatal oases of the whole year oocurrod. The greatest number of 
reported deaths is in July, but the difference is trifling, the figures for the three months being 
9,679, 9,525, and 9,764, respectively. December shows the lowest figure—275.” In Madras 
the first maximum was in July, the disease then declined till October. In November it again 
rose, and in December it was nearly as fatal as it had been in July. In the North-Western 
Provinces and also in the Punjab the highest point was reached in August j till thou it had 
gradually ascended, and from then it gradually diminished. In Oudh there was a first decided 
rise in June, a lull in July, and then a higher rise than ever in August. In the Central 
Provinces the mortality from cholera gradually rose during the first five mouths of the year. 
In Juno the deaths were nearly twice as numerous as in any other month, and then they 
steadily declined. 

Statement ehowing the deaths from Cholera registered in the different Provinces in each 

month of 1869. 


IScnKftl Proper 
North-Woitera Proviuoet 


(Central Proviuves 


Britieh Bannah 


No 


216 1.281 3.146 4.037 j 11.3(4 | 14.339 21.002 6.000 4.316 


6H0 I 2.0U I 3,304 4.140 a.S48 4,230 1.723 1.621 
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1,907 
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200 2S,lSt 
« *7,070 

110 10,047 


477 2,87* 6.02* 3,100 2,424 | 1,007 2,100 4,007 23,072 

I 62,3(i« 


* These litiRle do not In til cases iwree with those giren In the prsTions ststemeot} but as the olject of this Tsble Is to ttlusiralo iUv 
tfompumtive monthljr Inciduncu of the aisusse. the discrepsiwios are of little eouse^ttencc. 


81. I shall now proceed to discuss the opinions which have been expressed by the 

different Sanitary Commissioners with regard to this great 


The opinioui of the Sanitary Com- 
iniafionor of tbo North-Weitem Pro¬ 
vince* with regard to Uio rpidmnic 
ore chiefly negative. 


epidemic as it affected their respective provinces. Tbo data 
from Bengal are so imiierfeot that no satisfactory conclusions 
can be drawn from them. Dr. Smith’s views have already 
been cited in oonnectiou with the few facts which have been 


recorded, and no further reference need, therefore, bo made to tbo disease as it appeared in this 
poition of the country. Taking the statistics of the North-Western Provinces for 1869, and 
considering the persistence with which cholera showed itself, appearing in not a few of the 
districts in every month, and in others in nearly evoiy month of the year. Dr. Planck is 
inclined to ^liove " that cholera is always to be found in some part or other of almost every 
district from one year's end to the other” (page 8). In the eastern districts especially the 
goneral opinion seems to be that the disease is endemic, and the Sanitary Commissiuner thinks 
it “ not unjust to suppose that the permanent home of cholera is extending from east to west, 
and that, consequently, the people of the North-Western Provinces are more and more likely 
to have the disease amongst them in an epidemic form in coming years.^' “ That the rapid 
means of communication now in existence are likely to indrease this tendency,” he adds, " I 
think there can be no doubt.” With regard to the first of these statements, it is difiicult to 
form any correct opinion, because there is no doubt that very many of the deaths which are 
ascribed to cholera, especially in non-epidemic years, are really due to other diseases, snob as 
bilious fevers. The second remark would seem to imply that Dr. Planck believes in human 
intercourse as the chief means of spreading cholera ; but the facts whioh he has rmrded 
regarding the epidemic in the North-Western Provinces during 1869 do not tend to this con¬ 
clusion. Seven iDstanoes only are cited in which it was attributed to importation (paragraph 
35 ). “ In all other districts, either satisfactory evidence of its importation is said to be wanting, 
or ita importation denied.” As regards the spread of the disease by personal intercourse,” 
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lie continues, “ and the danger to friends or other penone attending on oholera oaiea, the 
evidence is re*aesaniig. With the exception of Meerut and Boolundehubur, the evidence from 
all the diatriels is, that no facts have come to notice showing that the disease has been so spread, 
or that any unusual danger attends the ministering to cholera patientsHis general opinion 
regarding the epidemic is thus retarded;—“ Concerning the cause of oholera, or the mode of its 
distribution, nothing dchnito, so fur as 1 know, itas been recorded in the past year; even the 
belief that cholera is distributed by means of the water-supply has been, I think, a little 
disturbed by a record of tbo fact that wherever cholera prevailed, those attacked and those 
who e8ca]>ed drank from the same wells." These conclusions are of only a negative charaoter, 
but it is very much better to confess ignoranoe than to advance theoretical opinions which 
cannot be substantiated by facts. It appears to me that in any future epidemic very searching 
investigation should be made into its history. It would be quite impossible for the Sanitary 
Commusioner to visit more than a very smdl fiortion of the province during any one season, 
—Ibr the great moss of information regarding the disease, ho must be dependent on bis mor- 
iuarjr statistics and the reports of the Civil Surgeons; but if one district or eveu a part of a 
district in which cholera had been most pi'evulent and fatal in 1B6U hod been selected for 
careful enquiry iu the cold weather of 18C9-70, much valuable information might have been 
obtained Dr. Planck is of opinion that the groat roeasuw required for the prevention of 
cbolora is " the improved sanitation of tlic provinoe generally, and especially of the principal 
centres of population,” and of the soundness of tliis coiiclusioD there can l)e little doubt. 

l)r. DeKeuzy’s views as to the mode in which cholera is spread over any province, 
and tlus medium through which it generally attars a oom- 
Tlie opiniomof the ^niiary Com- munity witli sticnial violence, arc very decided. At page 101 
3 T ' of his rejwt he ^tes, with mfe/enoc to the fii-std'these 

questions, ” a humid atmosphere is as incapable of transport¬ 
ing the cholera viras from place lo place as it was ol’ transjjorting the pota^e from its original 
habitat to IrtJaud, the cinchona to Darjeeling, or the tea-])iant to our own Kangra Valley. 
In those cases human agency was indispensable to the transfer; it is equally so in the case of 
the cliolcru virus.” On the second point ho writes (page 1.04-) when it was demonstrated 
in London that of all tlie conditions which favor tlie propagation of cholera, viz., exposure 
to iufccition, bad drains, crowding and defective ventilation, poverty, and the unclean habits 
which too often attend it, low damp residence, imperfect medical relief, and water tainted with 
cholera disoharges—^the most influential was cholera-tainted water, it was practically established 
that the same relative importance would attach to this condition in all other parts of the world.” 
Dr. DeBenzy, in fact, adopts Dr. Snow's water theory, ” that the oholera poison is swallowed 
and acts directly on the mucous membrane of the intestines; is at the same time re-produced 
in the intestinal canal and passes out much increased in the discharges; and that these dis¬ 
charges ul'tcrwiirds in various ways, but chiefly by becoming mixed with the drinking water 
in rivers or wells, reach the alimentary canals of other [lersous and produce the like disease 
in them.” 


S3. I cannot admit the accuracy of Dr. DeRenzy's statement when he assert s that in 

London the spread of cholera was demonstrated to have been 
UU opinion thui cliolorn im- dependent on cAolera-tainted water, but it is not my purpose 
re‘rni"bi» e"ter into any ^neral discussion reprfing this or an^ 

other fioiiit connected with the diseoae. 1 shall merely consi¬ 
der how far the two decided opinions which he bus advanced arc supported by the history of the 
epidemic as it appeared in the Fiinjab in 1869. And first as to human intercourse. Mei|>her 
as regards the city or jail of Umritsur is there any evidence of im|>ortation. ” The prisoners 
had been carefully guarded by quarantine, and their employment outside the wall discontinued.” 
The fact that six of the men who were attacked had been employed in making hempen string, 
suggested to the Sanitary Commissioner the probability of the vims being imported in the 
hemp, butthere was no clear evidence to shoV that the hemp came from infected persons.” 
It is stated generally that the villages in the neighbourhood of Umritsur seemed to be liable to 
attack in the ratio of their proximity to, and facilities ot conununication with, the city. At 
Lahore ” the first case oeourred at the Railway station iu a traveller ^ust arrived from 
Umritsnr, and the disease was for some time oonflued to the Sultan Serai or rest-house—a 


place where travellers from all parts put uji—and in the Chanipr Mobulla.” In none of the 
other districts, regarding which any particulars are givffli—Qoor^spore, Juilundur, Ooorgaon, 
Hissar, Sirsa, Raupil Piiidee, and Feshawur, all of which suffered more or less from cholera—is 
there the smallest evidence to show that the disease had been imported, nor ore even such 
general statements made us those above <|uoted which would lead to the auspioion that such bad 
been the case. As regards Peshawur, it is certainly noted that there had been a brisk grain 
trade, and that, therefore, more than the usual intercourse with Umritsur had taken place, but 


such vague evidence is of little value. 

34, Dr. Incc, who, under Dr. DeBenzy's direction, made special enquiry into the 

circumstances conneoted with the spread of the disease through- 
l)r. Jms, wbo msM • ipccUI cnqulty out the Peshawur valley, states that—in 17 towns and 

villages out of the 8*9 which be iug^tod, the first oho^a 
YTHs chiofiy spmd han»n ageurj-. ease was aaid to have lieeo imported from a previously infected 

locality,” ” There is strong roasou to conclude,” ne states. 
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“ that, like the sabtle poisons of small-pox and soarlei fever, cholera may be conveyed from 
place to place in the clothes or in the oodies of those.who have lieen exposed to it j” but the 
(^neral oonolosions which he formed os the result of his enquiry do not seem to point to the 
i^lief that such human agonoy is the ordinaiy medium by which it is disseminated; for, 
immediately preceding the passage which I have just quoted, he writes— 

" Aa to the cause of cholera, it is probably a specific poison, allied in its nature and origin 
to that of maluriouB fever. It is not known how it is generated, but the influence of heat and 
light and moisture, the iwesence of organic matter in process of decay, and esjiecially the 
existence of some peculiar condition of the air, chemical, electrical or otherwise, are probably 
more or less essential to its production, and tlie nature of the soil, the proximity of sub-soil 
water, and the presence or ab^noo of trees, may also have some influence on the process. When 
developed, it seems to pervade the air as an unseen smoke or vapour; but the usual results of 
moving troops and prisoners from their barracks would appear to indicate that its diffusion 
is limited, and it is also probable that it gravitates being most abundant in the lower strata 
of the atmosphere, or those nearest the surface of the ground. It also seems that it may he 
absorbed by water which, as is probably the case with marsli miasm, may thus l)ecomc the 
medium of its propagation.” 

And immediatdy afterwards he adds-~ 

“ Some believe that the poison has the jiower of multiplying ilaelfin the human body 
like tlio other recognized zymotic poisons, as iltose of measles and small-pox, and, therefore, 
that the disease may be communicated to others either by touehiiig the p.atient, or by inhaling 
or imbibing the exhalations or excretions of his liody. Tliis opinion, however, is rendered 
doubtful by the rareness with which those attending cholem patients are affected ; even in 
cases whore they ai’e attacked, it is equally probable that both patient and attendant were 
infected from a common source, either by breathing the same vitiated air, or drinking the same 
contaminated water. * # * During the epidemic at Peshnwur there 

was a mrwe or less universal feeling of malaite amongst the residents. Although not exactl,y 
ill, most people felt that there was something wrong j this was probably due to the intensity 
of the cholera poison which was then ])crvadiog the air.” 

S 6 . I have quoted these passages at length, because the c])idemic was very severe in the 

Peshawur valley, and this was the only portion of the Punjab 
The evidence thronnhout the ronjsb which, BO far as 1 am aware, any special investigation was 

that the diseoac wo* m epreod. instituted into the history of the disease. The l^ts which 

Dr. Ince has recorded, and the conclusions wliiuli lie has 


drawn from them, do not favor the opinion that the cholera was sjireiul by human ngeuey. 
The first statement appended to his sjiecial report shows that, out of 185 villages utUcked, 
the date on which the first case appeared was in 126 of them between the 9th and 27th of 
Sejitcmbcr—the very time when the c])idemic was most severe in Uie city and cautonmont. The 
facts which have been recorded regarding the spread of cholera in the Punjab during 186!), cer¬ 
tainly do not favor the idea tliat it was diffused by persons coming from infected localities. 'Flic 
disease was widely diflusiHl throiighoiii the province, in all 9,258 deaths were registered as 
having been due to it. If 60 per cent, of recoveries he accepted as the ordinary result, it 
follows that nearly 20,000 jiersons must have been attacked. Many hundreds of villages must 
have Buflered, and yet the evidence of importation may be said to he almost nil. The difficul¬ 
ties of obtaining accurate data regarding Native communities arc doubtless very great, and, 
as Dr. DeRenzy remarks, " failure to establish an affirmative does not prove a negative.” But 
%py opinion whioh does not rest on a solid basis of well ascertained facts is no better thou a 
theory, and it cannot certainly be affirmed with reference to the rocoi-ded history of eliolera 
tliroughout the Punjab in 1869, that human agency was indispensable for its dilfusioii. 

86 . It will not, 1 trust, he imagined that, in making these remarks, I am arguing 

against the views of those who believe that human agency 
Tlio influence of human intercouroe jg on]y qj . chief means of spreading cholera. My 

tlier tavraUgaUTO” object, as 1 have alrt'ady stated, is merely to .iiifl the evidence, 

' ' and sec how fur it hears out the opinions which have been 

advanced. I am quite prepared to accept any conclusions which may hereafter he satisfactorily 
proved, but-this is one of those important questions which requires very cai'cful investigation 
before any answer can yet be given to it. Is hnman agency the great medium by which 
cholera is difiused over India ? This is the point which has to he determined, and it is to lie 
settled not by any mere theoretical considerations or foregone conclusions, but by a patient and 
painstaking inv*»tigation into the facts of every epidomio as it comes under observation. 

87. The water theory, us originally projiounded by'Dr. Snow, has attracted muoli utiention 

and found many 8 up]iorters in Kngland. In Dr. DeRenzy's 

« 13iBrc b Doovifleneo toaliow Uist tli« opinion it explaius all the phenomena of the ejiidemic of 1869 
( ,violence epidemic »t jn the Pumab, and it is, therefore, of great importance to test 

uithobolamdiicharge*. how far this opinion » really borne out by the evidence. 

The only places in the province whioh sutrered with any great 
violence were, as has been already shown, Droritsur, Peshawur, and Kobat. Is there g<^ 
reason to sappose that this violence was due to the fact that the water hod been tainted with 
cholera discharges ? The water at Umritsnr is very impure, but there arc no data regarding 
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the great epidemic in that city which substantiate the opinion that impure water was the one 
of the many insanitary conmtions under which the people live which governed the violence of 
the disease. We have the two facts—an impure water-supply and a high death-rate from 
oholera,-~^t there is no reason to supmse that the one was the oiody, or oven the ohiefj cause 
of the other. There is no reason to believe that the water of Umritsur is more impure than 
that of Native cities generally. The wells at Lahore, for example, are by no means pure; on 
the contrary, the Sanitary Commissioner states that they are, as a rule, much oxpos(^ to 
pollution," and yet in Lahore, although the disease appeared, the mortality which it occasioned 
equalled only 2 48 per 1,000, whereas at Umritsur it was 22'71, or n^ly ten times as great. 
If the inhabitants of one particular quarter of the town of Umritsur or those using any 
particular water-supply-—and it is worthy of notice that there are no less than 1,025 wells 
within the city—had suffered first or more severely, there would be some ground for believing 
that the impurity of the one caused the epidemic violence of the other. But this is the very 
reverse of what occurred. The first authentic case was observed on the 27th May. “After 
the 27th May,” writes the Sanitary Commissioner, “cases were of almost daily occurrence at 

Umritsur, but they were not nuraerous in any one place. * * * * 

* * * * * * * * * 


* * Tlie disease was confined to no particular quarter, but isolated oases occurred in all 

directions. * * From the 1st August the disease was universally difihsed.” But even if 

it be admitted that the violence of the outbreak at Umritsur was due to the impurity of the 
wells, it by no means follows that the result was caused by the presence in this water of any 
special virus derived from cholera evacuations. 

88. Before considering the water theory in its application to Peshawur, some notice may 

. 1 ,. p be taken of the outbreak in the Lunatic Asylum at Lahore, 

with the outbreiik of eholem emong Uf- DeRonzy explains its occurrence on the supposition that 
the lunatiiw in the Lahore Asylum, as the sand which had beCTi used for filtering the water drunk 
locoMled hy the Sanitttix Commissioner, lunatics had been taken from a hole a few hundred 

as leeii c« e< iii quos lou. yards from the Asylum in which he found human and other 

excrement. “ According to the standing rules of the Asylum,” he says, “the filtering sand is 
changed every Saturday. According to rule the sand would have been changed on Saturday, 
the 4tb September. There is a strong probability that the sand taken from the bole already 
mentioned was that used on this occasion. The epidemic exploded next day at 4 p. u.” 
Now, even if this statement be admitted as absolutely correct, it still falls very far short 
of proving that the outbreak was due to the use of water oontaining cholera discharges ; 
but as a matter of fact the whole circumstances were carefully investigated by the Civil 
Surgeon and the visitors of the institution, and the conclusion at which they arrived was to the 
efiect that the sand used for filtering on the day in question had not been taken from this hole; 
that, on the contrary, it was part of the very same supply which hail been used for some time 
previous without any ill effects, and wliieli continued to be used after the outbreak ceased. In 
Ibeir opinion there was no reason to BH8]:>ect that the locality from which this sand bad been 
taken had been defiled, nor was there any ground for concluding that the use oi' this sand has 
been in the smallest degree connected with the severe outbreak of cholera among the lunatics. I 
liavc no intention of judging which is the correct version of the story, but the objections which 
were made both by the Civil Surgeon and the visitors to Dr. Dolleiizy’s statement of the facts 
of the case ought to have been mentioned. It is of the utmost importance that every assertion 
on a mutter of fact should bo thoroughly tested before it is accepted as correct, and that any 
doubts which have been expressed, especially when they come from such competent authority m 
they did in this instance, should be recorded. 

89. The circumstances connected with the outbreak at Peshawur have been already fully 

. discussed in my annual report for 1869, and no new facts 
rewrded by Dr. DeBenzy which induce me in any 
degree to alter the opinions which are there expressed. The 
main water-supply of the city and cantonment, flowing as it does in an open channel, is pecu¬ 
liarly liable to pollution. Ucro again, as in the case of Umritsur, we have an impure water 
associated with a severe outburst of cholera, but there is no evidence to show that they stood in the 
relation of cause and effect. Indeed, there are certain facts which favor the opposite conclusion. 
The main water-supply, as I have just stated, is the small stream which runs through the can- 
toumeut, and which is very liable to defilement; but the water from Maokeson's well is of good 
quality, and from tWs was obtained what was required both for the Hoyal Artillery ana the 
104tli Regiment, llie 36th Regiment drank of the stream water, and yet they did not suffer 
more than the wing of the 104th, which remained in the cantonment after the other wing left 
and drank of the well water. Dr, DeBenzy attempts to meet this diflSoalty by saying that the 
troops, who were supposed to be supplied from the well, may really have obtained their water 
from the stream, for the water-carriers must naturally prefer to fill their mutauc/ts in the easiest 
manner possible. When at Peshawur 1 mode special enquiries on this point, and was assured 
on the best authopty that the supply both for tiie Artillery and the 104th was very oarefi^y 
taken from Malkeson’e well. The water theory altogether fade to account for the facts-^he 
escape of the left wing of the 104th Regiment which marohed from the cantonment soon after' 
the disease oommenoed, the continued suffering of the 86th Regiment long after it had ceased 
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to draw ite water from the oautonment catting, the extreme violence of the disease among the 
different bodies of troops whether in <^e cantonment or in camps, among the Native population 
of the cantonment and the city, and also I believe throughout the Peshawar vallepr generally 
on one and the same day—the 19(ih Sejptember. The immunity of the small garrison of the 
fort. Dr. DeBenzy attributes to the bettor quality of the water of the well from which their 
supply was drawn, and yet the water of this well is certainly no purer and no better defended 
than the water of the wdik at many stations of which the troops drank and yet suficrod 
severely. 

40. The facts regarding the epidemic at Kohat are very much of the same character. 

Here the water-supply runs in an open stream, and is very 
Not do ^ose at Koha^ hat the jjablo to pollution, and here also the people, both of the city 
e a are mperf Cantonment, suffered much.. The record of the outbreak is 

imperfect. In discussing the circamstances connected with it in my annual rejiort, I was obliged 
to content mysdf with a short general statement which was supplied to mo by Dr. Kelly, 
the Medical Officer of the Ist Cavalry. Without a full account of the several movements of 
the troops, and of the water-supply with which they were provided at their different encamp¬ 
ments, it would be impossible to disooss the facts of this outbreak, which bear on the water 
theory with any degree of satisfaotion. But here, again, even if it be admitted that the use of 
impure water was the main agent in spreading the disease, it still remains to be proved that 
this water acted in virtue of any cholera discharges which it contained. 

41. The experience of London in the matter of cholera epidemics, which Dr. DoRenzy 

quotes as demonstrating the truth of the water theory, is chiefly 
At Peshawar different commonlUe* valuable^ beoaose it showed that, in certain commanities liv- 
•uffOT^'^ieverelyT with One exception under the same conditions, the violence 

of the disease api>eared to be regulated by the quality of the 
water-supply—the one condition in which they differed. But no evidence of this nature has 
l>een adducM in Indio. There are innumerable instances of towns and cantonmenfs Buffering 
severely from cholera, of particular bodies of troops being attacked while all the others escaped, 
but no evidence has over been adduced to connect the attack or the escape with the 


use of any particular water. Those who suffered and those who escaixxl frequently 
drew their supply from one and the same source. And the facts at Beshawiir do not 
tally with the experience of London. The London eximriment has, indeed, been repeated 
at Frahawur with a very different result Here, also, we have different sections of the com¬ 
munity living under similar conditions in every respect except the source from which they 
drew their water-supply, but there has boon little difference in the extent to wbiuh they have 
suffered from cholera. It may be urged that, although the sources may have varied, they all 
agreed in being more or less impure; but even if this be admitted, it can hardly Ire conceived 
as jrossible that all of them should have beon contaminated with oholera discharges, and that 
in such a way as to cause the greatest number of attacks in each of the oommunities who used 
them on or about one and the same day. 

42. Nor can tbe geographical distiibution of cholera in India be explained on the water 

theory. The water-supply of the people throughout the 
The geogrophioal iVwtribuUou of cho. Punjab and the greafer part of the North-Western Provinces 
® is very much of the same character; it is drawn from wells 

which are all liable to pollution in very much the same way 
and to the same extent; and yet between Umritsur and Pcshawur, a distance of several hundred 
nii^es, although cases were recorded from many of the districts between the month of May, 
when the first case appeared in Umritsur, and the month of September, when the outbreak 
commenced at Pcshawur, with the exception of the case of the Lunatic Asyhnn at Lahore, we 
have no history of any special violence in any particular locality. In the North-Western 
Provinces, on the other hand, we have large tracts of country where the people suffered most 
serverely. Is it conceivable that in the one case it so happened that all the wells over a large 
area escaped the Solera pollution, while those in the other area were generally so contaminated ? 
Again, is it reasonable to imagine that in one year the water oyer one area is polluted with 
cholera discharges, while in another year the pollution falls on a different portion of the country ?. 

4S. On a careful examination of all tlie facts, 1 cannot, therefore, admit that there is any 

evidence to prove that cholera-tainted water was the most 

The genewl hett of the^l^nno in influential of ■ all the conditions which favored the propaga- 
<10 not .upport the wstor ^ 

and positive proof must be adduced before this doctrine can be 
accepted as a truth. That good pure water is one of thb next important requisites for health 
I fully admit, and, as I have frequently urged, there is no more pressing reform required in 
cantonments, cities, and villages than the provision of a really ^d water in ample quantity, of 
the quality, and defend^ in every way from impurities; but the value of tins reform can 
be inmate! on just as forcibly and, indeed, with even greater justice, without attaching to it a 
theory which, so far as the facts regarding cholera in India are concerned, as yet rests on no 
basis whatever. Facts may hereafter be adduced to show that this water theory is more or less 
true; but, until such evidence is produced, the assertiou that cholera is propagated mainly by 
obolera-tainted water remains unproved. This is one of the great questions to be investigated 
by the Sanitary Commissioners with the utmost care and attention; but such an investigation 
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c*n sever be cosduoted with the hope of any setisfiiotory reecdte^ if it be aestined at tiie ooitiiot 
thftt eertain l^eories regarding the disease have already bees established as &ot8—that eholera 
oannot be difiFosed except by haman agency; that cholera evacuations contain the ajpeoiol virus 
by which disease is spread, and that this virus acts on any community by gaining access to the 
water-supply. If the truth of these statements is believed by the enquirer to have been 
already demonstrated, very little remains for him to learn. But^ if, on the other Imnd, he 
enters on the study of an epidemic with his mind altogether unbiassed, he will find difScuities 
and anomalies innumerable which require the most patient and painstaking investigation. 

44. Before leaving this section of DeRenzy's report, I must shortly advert to that large 

V. 1 . o portion of it which is devoted to a review of Dr. Brydon's 

work on cholera. I have no intention of entering into this 
eliolera aection of bii report to review- disoussion; but the reasons which Dr. DeRenzy assigns as 
iujj Dr, Bryden's work ste based on s rendering it necessary for him to examine Dr. Bryden's views 
miiapprobension, founded entirely on a misapprehension, and therefore 

re(juire some notice. “ It is necessary for me," he writes, " to examine the propositions which 
express Dr. Bryden's theory in some detail, because (1) this officer's forecast’s of the probable 
distribution of cholera and his views of its mode of, dissemination have become the recognized 
basis of the action of the Government of India against cholera; (2) because the prinoipics he 
maintains are diametrically opposed to those on wbicii in my report for 186B I urg^ the 
Punjab Government to proceed; and (8) because I consider his theory erroneous, and seriously 
calculated to retard sanitary progress." The first of these three statements is altogether 
incorrect and without the smallest foundation of fact. The action of the Government of India 
in regard to cholera has never, in the slightest degree, been influenced by any theoretical oonsidor- 
ations whatever. In June I860, the special occasions to which I presume Dr. DeRenzy refers, 
when cholera threatened to be general over Upper India, I recommended that, if the disease 
should appear at certain stations which had sufi^ered severely in former years, the troops should * 
be at once removed to places which had hitherto enjoyed a remarkable immunity from cholera, 
and arrangements were made to carry this suggestion into effect. Happily it was not required 
in the case of the stations selected, but the recommendation rested on no theory, but simply on 
tho experience of a series of years. The rules to be observed on the appearance of cholera 
among European troops have been framed so that no precaution may be omitted which there 
is the smallest reason to believe may be adopted with advantage. They enunciate no theories, 
and yet tho procedure they prescribe might have been recommended by the most enthusiastic 
believer in human intercourse and tho water theory. 

45. With Dr. Dellenzy's second reason I have no concern, nor with the first portion of 

his third reason; but when he states that Dr. Bryden's theory 
So is hill statement that Dr. Bryaen’s jg «»calculated seriously to retard sanitary progress," he falls 
progrew. “*te a grave error. The progress of cholera over a given area, 

according to Dr. Bryden, is to a certain extent inevitable; 
but tho degree in which the inhabitants of that area are likely to escape will depend greatly in 
their sanitary condition, on the purity of the water-supply, the excellence of the drainage, and 
the completeness of all other such arrangements. Dr, Bryden's object was not to write a work 
on sanitation, but to explain what he believes to be the laws which govern the spread of 
epidemic cholera over the country. The benefits of sanitary improvements were not insisted 
on, simply boeause this was not tho point under discussion. But if Dr. Bryden's views should 
be substantiated, they will enforce tho necessity of great sanitary iniprovements as the main 
means of eseaire, perhaps more strongly than any others which could he advocated; and such 
reforms would embrace not only the one item of a good water-supply, blit every other requisite ' 
for health. 

46. Dr. DeRenzy does but scant justice to Dr. Bryden's remarkable work, and it appears 

to me that, if such a proceeding as he had adopted is to be 
Snoji criticism* are calcutat^ to do generally followed, it will lead to very inconvenient results. In 

Commi«.ioncr; into parthaui of onj department it would be highly undesirable that one officer 
particular theory in place of being, u should dilate OD and endeavour to expose what in his opinion 
they ihonM b^ eameit and unbiasied t^g fallacious doctrines of another, but in the investigation 
0 rrer* o a . ^ difficnlt question as the causation of disease, and 

espesially the causation of cholera, where our knowledge is at yet so far from exact, this eonrse is 
especially to he deprecated. If the Sanitary Commissioners are to he engaged in reviewing 
each others reports,! much of the benefit expected from their appointment will certainly be lost, 
and there is every reason to fear that what ought to be an altogether impartial investigation 
into facts will rapidly degenerate into controversy. In order that a Sanitary Commissioner 
may properly discharge the important duties assigned to him, it is of the first importance that 
he should keep his mind perfectly unbiassed by all theories. His great aim ahould be to ooliect 
facts, and from ihe»e faett, a process of strictly logical induction, to draw what eonelusions 
may bo warranted by them, his judgment being altogether unfetter^ by the opinions wbioh 
have been expressed even by the highest authorities. India presents a field for the stiidy of 
cholera and othe/diseases such as can be found nowhere else, and the evidence which is 
by year available in each province, if carefhlly collected, affords ample field for study, if a 
Sanitary Commissioner is to become the advocate of any partioular theories, and the oppo¬ 
nent of every other Sanitary Conuuissioner who differs from him, it is quite impossible that he 


Sneb criticism* are calcnlatod to do 
much harm, by ounvortinK tbe Sanitary 
CommiMinner* into parlWn* of aomo 
particular theory in place of beina, u 
they ihonld be, eameat and unbimued 
obaorrers of fact*. 
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can preserve that thoroughly nnhiaseed and unprejudiced fhime of mind which is so essential for 
the successAil discharge of his duties; he will see only the facts which suit his own peculiar 
views, and insensibly shut his eyes to those which tell against them. Full and free discussion on 
sanitary matters is of great vaiue^ but this can be perfectly secured without introducing any 
element of controversy; and I would, therefore, strongly recommend that the Sanitary 
Commissioners should refrain fiom erttieising the views which may be hold by other officers 
in the same department, 

47. The Sanitary Cominianoner of Oudh is of opinion that the history of the epidemic 

in that province has sW no light either on the nature, ilie 
origin, or the mode of the propagation of cholera. He is still 
ittdined to the opinion that “ there am two entirely distinct 
diseases known under the same name, one of which is of a 
is not," but this is one of those general statements which, in 

the absence of all proof, is of very little value. Dr. Sutherland states that “ there has been 
no evidence of contaminated water being the means of conveyance of the disease, or of its 
germinating in the soil." 

48. The most important conclusions at which Dr. Townsend has arrived, regarding the 

epidemic in the Central Provinces, may be learned from the 
In the (^ntral ^Wnoei, Dr. following passages of his report It is scarcely too much to 
•proud solely by burnnn »genoy. "ay “0 cholera which spread over the whole of the Central 

Provinces and the Bombay Presidency, and reached southward 
as far as Hyderabad in 1868-69, is traceable primarily to the cities of Mirzapore and Benares 
on the Ganges, and secondarily to the gangs of coolies on the road between Jubbulpore and 
Nagpore, and that human intercourse was the sole agent by which the spread of the diseaso 
was offiM^d. The current in the main artery of communication lietween Eastern and Western 
India became pollnted, and every region supplied by its ramifications becamo affected more or 
less according to its susceptibility. ****** 
Every district in which enquiries were instituted furnishes evidence of importation by means of 
human intercourse, and in this as in my last report instances are evoiywhere given of the effect 
of fairs and other gatherings of people, and of the communication of the disease from village 
to village and from i)erson to iierson." ****** 
" Taking the facts that I have collected in this report and that of last year, I think it must be 
conceded that cholera spreads by the agency of human intercourse, and that it requires no 
other medium for its dilihsion; that in other words it may fitly be placed in the category of 
contagious epidemic disease." 


Muy iDitsncM have befln given by 
him which appear to favor thl» view, 
but it 1* not supported by the general 
Iiiatory of the e|ndcmic. 


In this report and in that for 1868 frequent instances have been given in which cholera 
was conveyed from one locality to another by persons not suffering from the disease, and there 
can be little doubt that during an epidemic this constantly happens. 

46. These extracts show that Dr. Townsend is a firm believer in human agency as tbe 

great, if not the only, means concerned in the diffusion of 
cholera; and it must be admitted that, in his very careful 
enquiry, a very largo number of instances are adduced in 
which the disease appears to have been communicated by 
persons cither suffering themselves or coming from an infected 
locality. The general history of tlio epidemic, as described by Dr. Townsend in the following 
passage, docs not, however, favor the idea that human intercourse was even the main medium 
by i^ich the disease was spread"It may be said generally," ho writes, "that the epideimc 
of 1869 had become diffused over the province by the end of March and beriming of April; 
that its prevalence increased rapidly in May, and reached its maximnm early in June before the 
rains set in and then declined; from the beginning of July the decline was rapid, and con¬ 
tinued with a slight interruption in the first part of August till October, when tbe epidemic 
finally died out.'* This description of the rise and decline of the epidemic over the whole 
province applies to the gi'eater number of the different districts. These were, however, 
exceptions," That there was some general influence at work which produced these results, 
and Web governed the rise and fall of the epidemic over a largo area, cannot be doubted; but 
whether it was a miasm in the air or some other cause, regarding the nature of which we are 
as yet profoundly ignorant, has still to he determined. _ • 

60 Dr. Townsend is of opinion that tins ono generaJ influence is the condition of the 

water-supply, not tbe water theory in the same sense in which 
Dr. Townsend bollevcg that advanced by Dr. Snow and advocated by Dr. DeBenzy, 

SutStutsh*. hut simply that the rise and fall of the disease are intimately 
,uppiy. associate with the impurity or purity of the water drank by 


the inhabitants. His remarks on this point arc very interesting and well worthy of attention :■ 
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coneidered an epitome, particularly if read in connection with Table 14, showings the rise and 
fall of the water in the wells in different parts of the provinoe, abundantly confinns^ the con* 
olnaion there drawn that drinking water fouled with organic impurities is the chief, if not the 
sole, condition under which cholera becomes epidemic in these provinces. 

“ 672. The descriptions that have been given in the foregoing pages of the water-supply 
of the different districts, confirmed as they are by the drainage statistics given in Tables 18* 
and 14t, show that from the time that the rains cease in September till the rains of tiie next 
season commence, the water-supply of the countrv is continuuly diminishing and deteriorating ; 
as the hot weather approaches, the current in the larger rivers slackens, and in the seller 
streams ceases altogewer, tanks more or less dry up, the water in the wells runs low in the 
second or third week of April, the hot and diy north-westerly winds set in, evaporation 
becomes exceedingly rapid, the ^minution of the water-supply is ^atly accelerated, and the 
insects and animalculss that swam in all sources of water-supply die and putrify. The extent 
to which this death of animal life in water takes place will, of course, depend on the volume 
of water and the conditions of stagnation and exposure to the action of sun and evaporation; 
but I believe it may safely be said that annually, in the hot weather between March and June, 
a very large proportion oi the drinking water of the people of this province passes through a 
state of putrefaction. Zt is at this time that cholera is most rife, and it creates the greatest 
havoc in those districts in which water is most scanty and most exposed to the action of 
the sun and of evaporation—^in Chattisgarh and Mundla, whore the water-supply is derived 
from tanks or from stagnant n&lAs. 

"678. Towards the end of May, the south-westerly winds and gathering clouds, which 
indicate the approach of the monsoon season, check the deterioration of the water-rapply; 
cholera begins to decline, and, with the first showers of the rainy season, there is a considerable 
fall in its prevalence, but with the heavier rains, another cause by which the water-supply is 
rendered impure with animal matter, comes into play, and the tanks and wells become fouled 
by surface drainage. The operation of this cause is first evident in the district of BiUspdr, 
where, as I have Shown, the tanks are most liable to pollution by surface drainage from the 
villages j a little later, when the rains have continued for some weeks, the surface water 
reaches the wells, and we find the prevalence of cholera increasing in the districts of Nigpur 
plain, where the water-supply is largely derived from wells sunk in porous strata, and in which 
the rise of the water is most rapid; but even here the operation of this cause is most marked 
in the towns which have a wide area of polluted soil, and few villages are affected by it. The 
general decline of cholera throughout the country, though impeded by this cause, still con¬ 
tinues, and eventually, when the sources of water-supply have been everywhere replenished 
and the rains cease, cholera dies out. * » # * # 

“ 680. All these facts tend to show an intimate 'connection between cholera and water 
contaminated with animal organic matter. They do not, however, support the view that the 
water, under the use of which cholera is produced, is contaminated with the excreta of |)ersous 
suffering from the disease; that it is simply the medium by which a specific poison contained 
in choleraic excreta is conveyed into the system. That choleraic dqections moy contain specific 
poison is quite possible, but that the diffusion of the disease over a wide area depends upon 
this poison being communicated through the medium of the drinking water is most improb¬ 
able. The evidence of the epidemic of 1869 in these provinces is totally opposed to this 
view ; for the diffusion of cholera by this means sufficient ruin-fall to wash surface impurities 
into the water is pre-supposed; but in these provinces a fall of rain in the hot weather that 
yields any surface drainage is a comparatively rare occurrence; and a reference to Table J2, 
which gives the rain-fall of the province in 1869, will show that daring April and May, when 
the epidemic spread with the ^eatest violence, the mean rain-fall over the whole province did 
not exceed half an inch; and it is rather remarkable, too, that in the districts of Nimar, 
Chindward, Ch&ndd and SironchA, where the rain-fall in May was rather above the average, 
cholera was least prevalent. 

"681. While, therefore, I by no means deny the probability that the dejections of 
cholera patients contain the specific virus of cholera, 1 believe the instances in which the disease 
is communicated by water contaminated with this form of pollution to be comparatively rare. 
The connection between cholera and impure water is most commonly that of a predisposing 
cause; and there is reason to believe that any form of decomposing animal matter will create 
this predisposition; that water polluted by dead bodies thrown into it or buried near it, by the 
death of the animalaulse, or fish that swarm in nearly all sources of supply, or by the excrement 
of men or cattle convi^ed into it by surface drainage, or percolation tiirough a porous soil, will 
act as a virulent and fatal poison when the infection of cholera is present. 

" 682. 1 have given evidence, both in my last report and in this, that the inhabitants of 
a town or village may use water impregnated in an excessive degree with animal organic matter 
with apparent impunity as long as they are not exposed to the infection of cholera; but when 
this happens, when au infected individual arrives among them, the disease is manifested witii 
violence in proportion to the degree of pollution of the water-supply." 


* Flow of water in Kenhan. 
t Rile and of water In wells. 
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61. Much, no doubt, depends on the water-supply; but if the circumstances described 

H this VW bs correct, then choicr. ¥ P'' ^ownsend are thdse which ffovern the rise and fall of 
riioold be eiiidemic Jvory yecr. or “e own words, “ dnnking water, fouled 

with organic impurities, is the chief, if not the sole, condition 
under which cholera becomes epidemic in those provinces,” it is difficult to understand why it 
is not epidemic in every year. 

52. In a succeeding paragraph Dr. Townsend, as if anticipating such an olnection, pro- 
_ pounds the theory that " the disappearance of cholera is due 

pro,en^\7a1t^JLTbo‘“^“^P^ primarily not to the dying out of the choleraic influence or 
tiblo hnving boon ntmady curried off. contagion, but to the absence ol individuals siisceptihie to its 

effects," and that “ a tract of country over which cholera has 
spread is for a time protected from a rocurrence of the disease.” But how is such a theory to 
be r^nciled with the persistence of cholera within its endemic area, or how are the oft-re¬ 
curring epidemics, which break out in districts bordering on this endemic area, to be explained? 
The question, although of theoretical interest, is of no practical importance, except in so far as 
it is connected with Dr. Townsend’s opinions in relation to the imimrity of the water being 
"the chief, if not the sole, condition under which cholera liecomes ejiidcmic.” Without much 
further evidence, the theory could not be accepted. It is difficult to believe that when more 
than 100,000 persons, double the number who died of cholera in the Central Pi-ovinces in 1869, 
were found susceptible to the disease in one year, only 24.0, double the number who died in 
1870, should bo found susceptible in the year following, out of a population of over 6,000,000. 
Moreover, there is certainly no evidence to show that one attack of cholera confers any 
immunity from subseiiuent atiaoks; on the contrary, there is some reason to believe that 
those who once sutler are rather more liable to the disease than they were ]>TCvioasly. But 
without insisting on this latter point, their remained 50,000 persons in the Central Provinces 
in 1870 who hod recovered in 1 869; there is no reason to doubt that they were susceptible to 
the disease, and yet in the whole province only 120 persons died of cholera in 1870. 

58. i)r. Townsend also has criticized Dr. Bryden’s views in relation to the facts of the 

epidemic as it aflected the Central Provinces. I have no in- 
In tbo b^ry of the epidemic in tontion of attempting to defend these views. At another time, 

e.rthor Dr, BryJ« will n« A.ubt, l» 

Brydon'e view*. able to explain them still more iully, and to adduce fresh 

illustrations of the general truths which they contain, but I 
would observe that there arc some points in Dr. Townsend's remarks which deserve notice. 


In the first place it is to be noted that, according to Dr. Bryden, the cholera of the 
Central Provinces in 1869 was not a new invasion, but a reproduction of the cholera of the 
previous year, and that, therefore, the meteorfilogy, so far ns regards the prevailing winds, does 
not affect the question. If the meteorology of 1868—the year in which the invasion took 
place—bo considered, it may be argued that here also the prevailing winds did not favor the 
entrance of any miasm from the endemic province of the disease, but too much stress appears 
to have been laid on the question of the comparative prevnlenee of different winds. If cholera 
is an air-bome miasm, which is sown broadcast over a large area by means of wind, it is 
quite conceivable that it should be so sown with great rapidity. 

It is to be remarked, moreover, that the wind which Dr. Bryden believes to have boon 
the vehicle by means of which the Central Provinces were invaded by cholera in the spring 
ot 1868 was a north-east wind —a wind, in fact, which would follow very much the same 
track as the highway from Mirzapore and Benares, along which, according to Dr. Townsend's 
lielicf, the disease was imjiorted by human beings. A reference to page 154 of Dr. Biydcn’s 
general reiKirt, and especially to the footnote on that page,* shows that such north-easterly 
indnences prevailed to an unusual degree at the time in question, and this phenomenon is easily 
accounted for by the signal failure of the south-west monsoon which characterized the 
year. I am not arguing in favor of the air-homo theory, but it is certainly not disproved 
by the fact that the winds in 1869 were not generally sack as would boar up a miasm from the 
delta of the Canges. Dr. Townsend's remarks on the extreme dryness of the atmosphere, 
which churaotorized the season when cholera prevailed in the Central Provinces, is a much 
more important point; but I must leave Dr. Bryden to consider the facts adduced by Dr. Town¬ 
send in connection with the views which he has advanced on the condition of the atmos¬ 
phere most favorable to the spread of cholera. I would oijserve, liowevcr„that in Dr. Bryden’s 
report on the cholera of 1869, ho shows that the meteorology of the Central Provinces between 
the 9th and 15th May—the week in which the disease appears to have extended to the 
districts which had escaped in 1868—was characterized by the general diffusion of moisture os 
indicated either by actual rain or the presence of clouds. 

■ It is also very remarkable that, during the severe epidemic at Raipore,—^tho only place in 
regard to which the daily register of the weatlicr is given in full,—clouds wore frequent, and 
there were also ocoasional showers. In commenting on the Table which shows tlic “ meteoro¬ 
logical conditions at Raipore during the epidemic,” Dr. Townsend remarks (paragnn>li 618)— 
“It will be observed that the period of the epidemic was characterized by great heat and 
dryness of atmosphere; that during the week in which it reached its maximum, storms of 


• Sinco tlii» was wriUuli Ur Townavud has laimted oul that thw refurs to the Autamu moutlia of 1808 and not to 
thr Sprinu.—J. M. C. 
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wind from the south with electric disturbances and a few drops of rain wore frequent. With 
the exception of the slight shower registered on the Zlst May, and the few drops of rain that 
accompanied the electric disturbances in the following week, there had been no &11 of rain 
since the middle of March, and none occurred till the Hind of June. By that time the 
epidemic had ceased in the town, and was on the decline in the district." 1 observe, however, 
that, from the 10th of May, the date on which the register commences, up to the end of the 
month, although the mean humidity denotes great dryness of atmosphere, douds wore very 
frequent. In 18 out of these 22 days their presence is noted in a greater or lesser degree, and 
the same remark applies to 14 out of the first 21 days of June. 

64. The sanitary report of the Central Provinces for 1869 is of much value, and opens up 

an almost endless field for discussion and attentive considera- 


to be 
graiuc 


The mode of raqolry edopted by tjon jj, yecrard to cliolcra. The great questions connected 
beet adopted for ^jth the disease still remain to be solved; but no better 
‘ means could be adopted for accomplishing this important end 

than the special personal enquiry which Dr. Townsend instituted, and the record of which is 
contained in his report. He has also suggested that a still more searching investigation should 
be undertaken in certain selected portions of the Central Provinces, where, with the aid of a 
medical officer and of Native Doctors, the whole facts within a limited area may be examined 
and accurately recorded. This investigation has been proposed as a contribution towards the 
special enquiry recommended by the Army Sanitary Commission in the 6th Section of their 
instructions for conducting a cholera enquiry in India, and it will, I tioist, soon be in operation. 

65. The epidemic of cholera in Berar is chiefly interesting from the fact that its violence 

was attributed to the use oi old groin which, having been 
The Miidemic m Berar wm rop^cd gtored in pits for many years, was required under the pressure 

mduced by uie scanty crops of 1869. But a more careful 
investigation showed that this theory, which had been ad- 
vapeed by the Superintendent of the Revenue Survey, was incorrect. Althoi^h the pits in use 
in certain parts of the province had been drawn on to a laige extent, the grain was not required 
for local consumption, and had been exiiorted to other provinces where the demand was great. 
It, moreover, appeared that, in those parts of Berar where such pits exist, cholera had not been 
BO prevalent as in others where they are not used, and, as a matter of fact, the particular part of 
the countiy regarding which the theory had been advanced suflered less than any other portion 
of the province. The pit-grain certainly could not be regarded as wholesome food, and was 
apparently well calculated to favor disease, especially of the digestive organs; but Dr. Lewis, 
to whom specimens were forwarded for examination, report^ that, beyond having lost great 
part of its nutritive value, it did not present any peculiar features, nor did it develop any special 
organisms, such as might be associated with the occurrence of an epidemic. 

66. The discussion of the cholera of 1869, and of the various opinions which have been 

advanced by the several Sanitary Commissioners with regard 
to it, has occupied much space; but the epidemic was a most 
important feature in the sanitary history of a very unhealthy 
year, and it is of the greatest importance that all the facets 
connect(.'d with it should be carefully examined. It will be 

observed that 1 do not consider any of the opinions adopted by the Sanitary Commissioners us 
proved; sonie of them are purely theoretical, others require patient investigation and further 
proof; but it is satisfactory to know that these theoretical considerations do not materially 
aflect the practical measures which seem best adapted to arrest the violence of any future epide¬ 
mic. Tlie strongest supporters of the doctrine that cholera is spread by human agency, or ly 
human agency luono, such as Dr. DcRenzy and Dr. Townsend, fully admit the impossibility of 
adopting quarantine. All arc persuaded of the value of a pure water-supply, and the argument 
in favor of this essential requisite of health is in no degree strengthened: inde^, it is rather weak¬ 
ened, bv the theoretical assumption that cholera will attack any community with violence only 
when that water contains cholera discharges. The practical lesson of the epidemic is the same 
as that which has been taught by all former epidemics, general sanitary improvement, or, as 
Dr. Planck has well stated it, “ the improved'sanitation of the province gener^y, and especially 
of the principal centres of population." 

67. Cholera was not the only disease which was more than usually prevalent in 1869. 

Small-pox and fever, to all appearance the orffinary malarious 
fever of India, attained a very remarkable ascendancy and 
caused great mortality. With regard to each of these very 
wide-spread epidemics, I shall endeavour to sununarize aU the 
information tmit can be collected from the reports of the 

diflierent provinces, but must premise that the history of both diseases is much less complete 
than it ought to be. Of the general distribution of small-pox over the Lower Provinces, nothing 
is known. It does not appear whether the disease was more or less prevalent than usual. At 
Dacca, there was|m Outbreak which began to prevail in Septemluir 1869, and lasted, it is reported,,, 
. till the month of April 1870. The case is interesting chiefly 
” * els* account of the si^al measures which were adopted to 

check the disease. Extra vaccinators were employed, a special 
small-pox hospital was establiriied, and every precaution taken to arrest its spread. The great 
extension of the disease, which was to be fear^ in the spring, did not take place. 


Notwithstanding diffpront theories, 
them is 8 general consent ss to thu 
value of sanitary improveuionta as the 
brat preso'vativu against cliolera. 


SxcTios II.—Tb. 

Small-fiot .—Its discribation and 
relative prevalence in the liower Prov¬ 
inces are not recorded. 
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In the Korth-Weitern Frovinoos 
smolI-iMix wu more prevalent and fbtal 
than cholera. 


58. How widely small-pox was spread in the North-Western Provinces during: 1869, and 

what a fertile source of ihortalily it was, may l»e judged of hy 
the &ct that while 69,542 deaths were rcgtsteii^ from the 
great cholera enidemio of that year, the deaths attributed Id 
small-pox nnmiiered no less than 90,770. These figures are 

doubtless &r from accurate. Deaths arising from measles and any other diseases associated 
with an eruption on the skin, are apt to be included by the people under the one general head 
of small-pox j but against this source of error, which is calculated to increase the number, it must 
be remembered, on the other hand, that very many deaths as yet escape registration altogether, 
and the probability is that tlie mortality from small-pox has been rather uudcr-statcd than 
placed at too high a figure. 

59. The information regarding this great epidemic is unfortunately very scanty. 

During the first five months of the year the disease was 
epidemic in many of the districts and prevalent in almost all. 
The fact that Knmaon and Qurhwal, with a |)opulation of 
nearly 650,000, escaped with only nine deaths, while in other 
districts the victims were numliered by thousands, is a striking 

testimony to the protective power of vaccination, and to the able exertions of Dr. Pearson who 
laboured so many years and with so much success to protect the people in these hilly tracts of 
country. 

60. The deaths from small-pox arc not shown according to months except for four dis¬ 
tricts, but these statistics well illnstmte the seasonal preva¬ 
lence of the (Usease—the gradual rise Irom January tf) April, 


Tbc cMCJipe of Knraaon and Qurhwal, 
whore vorcinatiou liud boon general, 
boara itrikiug testimony to the protec¬ 
tive power of vaociuatiou. 


Tile monthly riao and fall of small¬ 
pox are illnatratod by the statistica in 


a few districts. 


and then the gradual decline 


1M69. 

IlGATHS FROM SUALb-FOX. 


AtLYtitlBIT. 

Aqua. 

CAWirroai. 

UutOA. 

January 


... 


84(1 

1.342 

331 

787 

February 




1)81 

1,212 

471 

1,206 

March 


... 


1,337 

1,460 

1.(188 

2.056 

April ... 

• •• 

... 


1,286 

1,834 

1.016 

1.798 

May ... 

... 


... 

1.218 

1,183 

1,718 

827 

June ... 

... 

... 

... 

478 

442 

723 

239 

July ... 

... 



176 

132 

243 

67 

August 

... 

... 


611 

117 

83 

8 

September 




21 

62 

26 

6 

Ootolxsr 

... 


... 

18 

12 

18 

3 

November 

... 

... 


14 

12 

0 

0 

December 

... 

... 


23 

8 

0 

1 



TOTAt 

... 

0,449 

7.802 

6,327 

7,046 


61. 


Dr. Flanrft’s idea that 
incteuse of small-pox oveiw 
ther is doe to the genend 


the annual 
cold 


to any one section of the community, or to any particular year, 
is one of the most remarkable and unaccountable features of 
practice of the disease which is of great interest, and the cause of which 
inoculation at that season is not con- requires very careful investigation. Dr. flanck’s theory on 
aistont with the facts. the subject IS altogether unsupported by facts. "I am in¬ 

clined to think,” he writes, " the reason why deaths from small-pox always commence and 
increase in the cold weather months is that inoculation is practised then, and im the 
of the disease is spread in every centre of population to end by becoming epidemic 
in some years in the hot months.” It is a known fact that wherever inoculation^ is 
practised, there is a certain amount of risk of sjireading the disease; but the opinion 
that the increase of small-pox over a whole province at a particular season of the year is 
really due to inoculation, would require some {)roof before it could be t^pted as correct. 
Different distriets must be compared, those in which inoculation is the practice and those where 
it is not known, and Ube results examined. As a matter of fact, I find from a summary of 
very interesting information on the subject of inoculation in different parts of India, which 
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attributed to over-irrigation. The practical remedies which he recommends are contained in 
the iollowiug paragraph :— 

“ SM. I would, therefore, very earnestly cotinsel the gradual but certain establishment: 

“ (A.) Of such measures as may conduce to a lessened amount of canal irrigation— 

“ !«#.—By discouraging the cultivation of rice wherever it was not cultivated before canal 
irrigation was introduced, and perhaps Uio best way of doing this would be to 
increase the land-tax of such land so long as rice is cultivate on it. 

« —To introduce some method of distribution whieli shall r^uire an increase to the 

manual labor now required to place the water so that it may spread itself over 
the fields. 

“ 3r</.—To encourage a return to the ancient form of irrigation from wells in all pla<.*es 
where the water in the wells now stands at less than 10 feet from the surface at 
any time of the year. 

“ B.—Of such measures as may improve the town and village sites— 

“ IsA—By raising them to the utmost jxissible extent, leveling and consolidating the 
surface. 

“ By requiring a return to irrigation, from wells, of the land for a certain distanei* 
around every town and village. 

" 3r</.—By draining permanent water-holes to the nearest the earth removed fn»m 

the necessary cutting being utilized for the improvement of the town or vil¬ 
lage site. 

4^^.—By planting trees between any noted source of malaria and the town or village site. 

By removing trees where they stand too thickly and serve no good purpose.” 

71. The (juestion of irrigation, as a cause of malarious disease, is one of great im])ortancc, 

not only as regards t hose parts of the country whore canals 
Hut itwtriclH of the Coiitrul Pro- jjfg already in operation, hut also in connection with the great 

works of a similar nature which have lately been projected, 
and some of which have been already commenced. 1 do uot 
mean to throw any doubt whatever on Dr. Planck’s statement, that over-irrigation will make 
tracts of (!Ountry previously healthy more Buhje»!t to fever than they used to he; but such 
questions (siunot be regarded from u merely lo<»l point of view. I'he prevalence of fever in 
1S69 was uot confined to the North-Western Provinces. The Central Provinces and the Pun¬ 
jab, as we sliall presently see, bod a very heavy mortality from the same cause, and not. a few of 
their districts, where no canal runs, lUid which are in ordinary years remarkable for the health of 
the inhabitants, suffered as much ns either Mozutt’emugger or Saharanpore. This will appear 
more clear from the following comparison. The district of Qoordaspore in the Punjab, it istobt? 
noted, has a canal running through, and it has been purposely introduced into the list, so that 
eomfsirison may be made lietwccn the mortality from fever in it, as contrasted with the propor¬ 
tion of deaths from the same cause iu other districts of the province which are uot so situated 


viitLVM iiiid I’uiijub, wlicre ilicrt* in iiu 
Ktiilered more. 


?foBTH-WF.STr,KS PbuVINCBS. j 

i 

CENTHAt PbOVIKOES. \ 

PpNJAIl. 


Diidrictti. 

PoftulaliuD. 

DmtliR 
from 
Fi>v<*r. 1 

1 

Diatricts. j 

1 

i’opiilaiion. 

Deaths 

from 

Fever. 

DiMtriclR. 

Pupulatioii. 

Dcallis 

from 

Fcvi'V. 

Sshftranpon* .. 

Mor.ufrunmjjgtT 

Bsii4k 

Uarcilly 

W!R,483 

RSS.lKU 

724,372 

1.4(W,m 

11.18B 

10,641 

i 2 .»ao 

17,410 

8sug;or 
KeluRpon; ... 
Raepore ... 
Jubuulpore 

4n().249 
6.30.611 
6R6.118 
42:1,66!» 

8,606 ' 
10,000 j 
0.804 ! 
6,791 1 

OoonlsMpore 
Rawul Pindee 
Tfusliyarpure 
Umhttlla ... 

906.126 

699.647 

938,890 

1,008,962 

21,824 
16,6.32 
21,341. 
13,876 


The comparison is nut altogether fisir, liecausc registration is, 1 liclicve, much less imperfect in 
the Central Provinces and Punjab than it is in the North-Western Provinces, and the propor¬ 
tion of deaths, which are not reci^rded at all in. the North-Western Provinces, must he much 
greater than it is in these other portions of the country. But allowing for this source of error, 
it is evident that the violence of the fever epidemic was not confined to tracts which are tra¬ 
versed by canals. Hoshyarpore and Saugor suffered very much more tlian Saharanpore; 
Rawul Pindee and Bclas{K)re very much more than Mozuffumngger; and the comparison in 
other cases shows little results. 'Jlie epidemic was remarkable not only liecause it was so wide- 
.spread, hut also because it attacked some places with greatest violence which are usually the 
most healthy. 

72. lu the Punjab fever contributed 272,946 deaths, or mote than half the total mor¬ 
tality of the year. The doath-rate from this one cause alone 
Th« epuieuuo intlia l^sbiinottn 15’64 pet 1,000. The proportion in different di*- 

!« sMountw or y e s an eavy varied from a minimum of 6‘17 to a maximum of 24*06. 

In the early part of August, in many of the districts, the 
epidemic commenced, mothers it appeared in Septembn, while others again did not su^ tiU 
October, or comparatively escaped. The loss of life in certain parte of the country, as in 
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Bawul Findee, Hoshyarpore, and 6(X>nlaapom, was terrible, and the extn^rae prevalence of the 
disease prostrated the greater number of the inhabitants. The Civil Surgeons, wl»o were 
consulted on the subject, were unanimously of opinion tlmt it was due to " the lat e and heavy 
rains," assisted in some places by the weakly condition-of the people cjtused by the high prices 
of food; but in my annual report for 1H69, 1 pointed out that such an explanation docs not 
meet the facta, and a similar opinion is, I find, expressed by Dr. DeRenKy. There can be no 
question that up to tdie month of August, when the ei>idomic was so severe in many places, 
the rain-fall had actually l>een less than in previous years when no fever ])revailed. 

78. But while 1 coincide in the conclusion that the fever is not to he accounted for hy 

tlio late and heavy rain, I cannot slmrc Dr. Dclleuzy's 
Tlioru i« no cvidonce to lend to the guspicion tluit it was not of a purely nn;ismatio origin, and 
than malttriouK. fhat it may have been ol the cliarimtafr either of that fever 

which, during the last Um or twelve years, has been recog¬ 
nized now and again in certain jails of the Upiicr Provinces under the name of Relapsing 
Fever, or Jail Fever, or Contagious Fever; or of the same character as tlie fever—whatever 
may have been its nature, and I do not offer any opinion on this point—whiidi proved so fatal 
to the prisonei-B of the Rawul Pindee Jail in 1861). Of this there is no evidence. On the 
contrary, the statistics of European trooi», of Native soldiers, and of prisoners within the 
area attacked, and the description of the disease as it came under observul.ion in regimental 
and jail hospitals, show that it was of the same type os that ordinarily known as malarious 
fever. Dr. Delleuzy twice quotes Dr. Aitkeu’s opinion that “ agues have always lieon observed 
to he diseases of moist and marshy districts," and argues that iHteause Rawul Pindee, which 
sufthred so severely, stands on high ground and has excellent drainage, there is, therefore, 
good reason to believe that the disease was not malarious. But siKdi an argument implies that, 
our knowledge on the subject of malaria is already perfect, and yet any one who studies the 
statistics of communities occupying the same locality, and living to allappearanco under similai' 
conditions from year to year, must be struck with the fact that fevers wliioh arc very rare 
during one season, without any oecounfablc cause become very prevalent in niioUier. And it 
must, I think, lie admitted that we are still very ignorant of the eouditioiis under which th 
epidemic prevalence occurs, whether they be of atmosphere or soil, or be dojieiident on other 
circumstances. The epidemic prevalence of fever is just us inexplicable as the epidemic pre¬ 
valence of cholera. It is quite impossible to believe that the fever e))idemio of 1861), which 
was BO destructive over so large a portion of the North-Western I’rovinces, the Central 
Provinces, and the Punjab, and which was at its height in all of them about the same time, 
could have bee.n spread hy human intercourse, especially when we have the |>ositive evidence 
that the cases of the disease, which came under intelligent observation, could not be distin¬ 
guished from 1.he ordinary fevers which occur every season, and are known under the common 
nam(^ of malarious. 


74*. Dr. DeReiizy argues that if the groat mortality which was occasioned hy fever in 

certain di.striets of the Punjab had been due to the prevalence 
The iuimcnge uuwber of cneeg of of the ordinary malarious disease, the number of cases must 
fever repregeiited by the »w^bty i g ^ ^ |»reater than ca*i be readily lielievod. “ Supposing 
malerioiu fever. the mortality trom the disouae, he says, " to lie at the rate 

mentioned by Dr. Morehead (1'33 per cent, of attacks), it 
would iuive required upwards of 460,000 cases of fever to give the number of deaths that 
actually ocenrred iu October alone hi the Hoshyarpore District, the population Iieing 038,800. 
In Rawul Pindee it would have required upwards of 330,000 coses, the population of the 
whole district being 609,647. Good medical treatment, no doubt, largely reduces the mortal¬ 
ity from disease; but, on the assumption that the death-rate woa even double that given by 
Dr. Morehead, the pro{>ortion of the population prostrated by fevor must have been so large 
as to bring the business of the country to a stand-still." But, as a matter of faot, the 
business of the country was for a time seriously interrupted. The almost universal prevalence 
of fever among the Native population of the Peshawar valley, was assigned as one of the 
chief oauses which prevented the earlier removal of the Eurofiean troops from flie cantonment 
wlien attacked hy cholera. When 1 visited Rawul Pindee iu November 1869, 1 found that I 
could not carry out my intention of going to Murreo, because the Post Office cart had ceased 
running for tiie season, and the bearers were prostrated by fevor. There had been difficulty in 
obtaining forage for the horses in eantonments, and agricultural operations, I was informed, 
had been seriously interfered with. It was said that at one time 80 per cent, of the whole 
population of the district were suff'ering from the epidemic. But more precise facts can be 
gathered from the statistics of European and Native troops at the same time. Dr. DeRenzy 
argues that if the deaths attributed to lever in the Uo^yarpore and Rawul Piudee Districts, 
liad been due to raalarioiu lever, one-half of the population in round nuintiers must luive 
sutfered from the disease iu the month of October alone. At Mean Meer, iu the month of 
Uctolier, among tlie Native soldiers, as a matter of faot, there were 869 admissions into 
hospital from fever out of a strength of 1,386, much more than one-half. Among the Euro- 
|)ean troops, the admissions were 486 out of 91^2. At Rawul Piudee, in tlie same month, 700 
Native soldiers gave 350 eases oi fever, or just one-half. la the European corps the jiropor- 
tioii was greater; at Peshawar, in the same month, out of 8,985 sepoys there ware 1,6U 
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admissionB into hospital from fever. One of the most striking features of the epidemic was 
its extreme prevalence over certain areas. These figures certainly do not refer to different 
individuals. The same persons might be attacked with fever more than once even in one 
month, but it may Ik; taken for granted that Dr, Morehead's statistics were framed on the same 
principle, and that his ratio of mortality was deduced from cases, not from separate persons. 

75. Jn Oudh the deaths from fevers reconlod were 87,795, or 7'8 per 1,000 of the 

population. From the general tabic in which these statistics 
The diiuth* in cortain itiu-ta of Oudh civen, it sj^ems that the disease was very prevalent in 
from fever were very uumerooe. Bareilly, where the mortality 

under this head equalled 14' jwr 1,000; in others, such as Pertabghur and Seetaimre, the loss 
was only 2 or 3 per 1,000. The distribution oi' the deaths by months is not given, nor is 
there any history of the disease. 

76. The Central Provinces show a mortality of 68,999 persons from fevers, or .89' per 

cent, of the whole mortality of the year. In his remarks on 
In the Central Proviuee* tliero wm opidomic. Dr. Townsend refers to the large element of 
a great epidemic of fever. which is likely to arise under this head, to which I have 

already alluded, and doubts whether it is advisable to attempt to register the deaths from fever 
separately; but with all its imperfections, the information is still of great value. Dr. Townsend 
is of opinion that the fever of the hot season may, in great measure, be duo to impurity ot 
water, while the extent to which the fever of the autumn months shall prevail depends on 
the rain. 

“ If the rain-fall has been abundant, and, more especially, if it has been continued late 
in September and October, the development of malaria will be great and vice versa. The 
seasons of 1868 and 1869 afford marked evidence on this point. In 1868 the avera^ rain-fall 
of the monsoon over the whole province was 15 inches below the average, and the deficiency was 
greatest in the mouths of September and October. The morning dews that usually prevail m the 
autumn months were light and soon censed, the water in the wells was very little increased, and 
the sub-soil water remained at a considerable depth from the surface. Under these circumstances 
the development of malaria was unusually slight, and had comparatively little effect on the 
returns of mortality from fever. On the other hand, in 1869, the rain-fall of the monsoon was 
abundant, and, more particularly, the fall in Septomher and October was more than double the 
average, and three times what it was in 1868, and the returns of the autumn months show a 
marked increase in the mortality from fever over the oorresponding period of the previous year. 
This increased mortality, however, was not altogether due to the greater prevalence of malaria, 
for the malaria of those provinces is not, under ordinary circumstances, directly fatal to life; 
but in 1809, in many districts, a large portion of the population had been suffering from insufii- 
cioney of food from the commencement of the year, and many who had been able to drag 
through the hot weather succumbed under the climatic changes produced by the monsoon, and 
were carried off by attacks of fever which, under bettor circamstances, they would have been 
able to withstand.” 


The increased rain-fall, especially in the latter months of the year as we have already 
seen, does not solve the unusual occurrence of fever in the Punjab, and without a more detailed 
statement, it is difficult to judge how far the two were connected in the Central Provinces. 
A comparison of the monthly rain-fall in each district in 1869 with that., of 1868 is required, 
as well as a statement of the monthly deaths from fever in similar detail. As Dr. Townsend 
observes, the conditions which favor the development of malaria form a very difficult subject 
of study, and the special attention which ho proposes to devote to it will, I doubt not, elicit 
some interesting particulars. 

77. In the Madras Presidency 182,.S46 deaths were attributed to fever, or a ratio of 5’3 

per 1,000—a proportion very nearly equal to one-third of the 
In the Miidrn* Pnsiidoncy fever w»g whole mortality. The remarks of Dr, Cornish, the Sanitary 
noictoi^tod* dUtrS'e. Commissioner, on the epidemic are of much interest, especi¬ 

ally in connection with the question of the influenoe of canal 
irrigation in favoring the prevalence of the disease, to which allusion has been already made. 

The year 1869,” ho observes, " has been remarkable for a considerable increase in the 
fever mortality of the population of the Madras Presidency. 

Fever has been specially fatal in the districts of Qodavory, Knniool, Yizagapatam, Cud- 
dapah, Oanjam, Malabar, and South Canara. The small population on the NeSgherry Hills, 


too, has suffered unduly. 

“The highest iportality of all has occurred in the G-odavery District (12‘0 per mile), 
where a large tract of country is under canal irrigation. If a similar mortality had occurred 
in the adjoining irrigation district (Kistna), or in the delta of the Cauvciy (Trichiuopoly and 
Tanjore), where irrigation has been practised for many years, it would have become a question 
whether some connection might not have been troixid between the accession of fever and the 
influence of canal irrigation; but, as a matter of fact, fever has been more prevalent and fatal 
in the districts of Beliary, Kumool, and Cnddapah for tiio past four years, where there are no 
irrigation works to speak o^ than in the Godavery DUtriet for the same time; while the 
irrigated districts of Kis^ntE, Tanjore, and Trichinopoly have had a fever mortality of fi/tjf per 
cent, below that of the dry districts just mentioned. 
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The flactaations in fever mortality in the aeveral districts deserve to be carefully studied 
from year to year. So far as the figures of the four years enable one to come to any conclusion, 
the causes prMucing fever would appear to be opwatiac over widely extended tracts of country 
at the same time, and to lie in action for long periods together. It is noticeable that a high 
fever rate in Ganjam and Qodavery has been co-existent with a similar high fever range in 
Ziower Bengal, in Kurnool, and South Canara, places which are very wide apart.” 


7S. The statistics of the Bombay Presidency do not afford any information on the subject 
„ ^^ of fevers. The deaths due to this disease are not separately 

tto' ZabSy eofored, nor are My remarks made on this cause of mortality 
PrnideDcy. by the Sanitary Commissioner. 

79, 


Bowel complaints and the various kinds of injuries as causes of mortality do not 
require special notice } for, although they arc separately entered 
in some of the annual statements furnished by the Sanitaiy 
Commissioners, they do not hnd place in all of them, and, as 
a rule, no comments are made with regard to them. With 
the general introduction of the new forms, this want of 
information will be supplied, and the interesting facts, which may be elicited under these several 
heads, will, no doubt, invite attention. 


SscTio* II.—n. 

JhtBtl eomplaintt aiui ir^uritt sm not 
pinenilly commentod on by tho Sanibiry 
Comtniuiouuni. 


Tho 


maitorology of t%t ytar 
remailtable. 


80. This sketch of the history of the diseases, which chiufly contributed to the mortality 

of the different provinces, rapid and imperfect as it has been, 
Skotios in. 1 ,^ occupied so much space that I must content myself with 

a very brief notice of the matters which remain to be discussed. 
The main facts regarding the meteorology of the year have 
been already recorded in my annual report for 1809, but they may be very briefly recapitulated 
here for the purpose of ready reference in connection with the general history of disease. In 
the Lower Provinces, Mr. Blanford shows that—“the most striking feature of tho tempera¬ 
ture of 1809, as compared with that of 1808, is the high range in the first five months of the 
year the fall of rain was less than the average in Orissa, the Gangetic Delta, and 

Airacan, also in Eastern Bengal except Sylhet, and probably Chcra Poonjee in Lower Assam, 
Bikkim, and parts of Bebar. It was above the average at Soorcc and Berhamporo and over 
a tract of country stretching between the Rajmclial Hills and the Bhootan Booars, including 
Dinagepore, Bangpore, and probably Julpigoree and Buxa. The rain-fall iu Upper Assam 
seems also to have been in excess of the average, and it certainly was so in Sylhet.” The 
meteorology of the North-Western Provinces is not discussed separately, nor are any statements 
of temperature, rain-fall, &c., given for the province; but allusion is made bore and there to 
the peculiar characters of the year. “ Tho remarkable features as regards climate were a 
lengthened hot season, a dry ardent season, commencing early and extending far into what is 
usually counted as the rainy season: a delayed rainy season characterized by a rain-fall of 
more than average quantity, and ending in quite a flood of rain as late as the first ten days of 
October.” No separate section of the Punjab report is devoted to meteorology, but a sum¬ 
mary of observations in the Punjab by Dr. Neil, the Meteorological Etfporter of the Province, 
is given as an appendix. There was the same general history here as in the North-Western 
Provinces—a high and protracted temperature during the first five months of the year, and a 
heavy rain-fall distributed over a comparatively short periwl. In the report for Oudh no 
mention is made of meteorology; but the subject has received much attention in the Central 
Provinces, where observations are recorded in a certain number of stations under the superin¬ 
tendence of the Sanitary Commissioner. The general results for 1869, as compared with 
those for 1868, arc thus stated by Dr. Townsend :— 


“ The mean barometrio pressure was greater in January, February, April, August, and 
November, less in the other months. 

“ The mean temperature was considerably higher in the first half of the year, t. e., in the 
spring and hot weather; lower in the rainy season and autumn. 

“ Tlie mean humidity was less in the first half of the year; considerably in excess during 
and after the rains. There was less olond in May, the hottest month of the year. In the 
autumn the amount of cloud was greatly in excess over the season of 1868. This is a rather 
important point with reference to tho relative prevalence of blight in the corresponding seasons 
of the two years. 

“ The rain-fall was less in tho spring and hot weather; greater during the monsoon, and 
this was more especially the case iu the months of September and October. 

“ In tho general direction of the wind, there was no great difference in the two years. 
South and south-westerly ivinds were to a slight extent more prevalent in 1869 in March and 
in September. The velocity of the wind was much the same daring the hot weather in both 
years; it was considerably less in the rainy season; greater in October. 

“ The amount of ozone, as estimated by Schonhein’s test, was generally less than in the 
preceding year, but greater in June, October, and November.” 

K 1 
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»r b^ond tho area in which the crops had failed, had no small induwice in favouring 
of the i^reat sickness of the year, and in determining the exoessiTe mortality which 


SstmoH V. 

The record of pirtonal proee»di»ffi 
of the Samtarj! OmmUsionert ii gon- 
erelly defective. 


81. Dr. Townsend is the only one of the Sanitary ComroissioDers who has devoted n 

special section to the consideration of the food'Supply of the 
Tie foot ^'tho ptopU).— people, and the information which it contains is not only full 

This imtiortaDt ini^ect hu been lUceas- of interest, but has a very important bearing on the sanitary 

^ in a separate ^tiua only by tho higtory of the year. In the other annual reports, the sub- 
Comnnseloner of the Cen receive the attention which it deserves j in some 

it is passed by altogether, in others only incidental mention is 
mode of it; and yet there can he very little doubt that the famine in 1809, the eifects of which 
were felt far b^ond tho area in which the crops had failed, had no small induwice in favouring 
Ihe spread of the great sickness of the year, and in determining the excessive mortality which 
it occasioned. 

09. On hundred aqd one different places in the Lower Provinces were visited by tho 

Sanitary Commissioner during the year. Dr. Smith men* 
Saonov V. tions that he travelled 2,500 miles in the course of these 

c/^ insp^tiouB, and was absent from the Pr^dency on tour for 

ersUy defective. nearly nine months out of tho year. Great part of Dr. Planck s 

report is occupied with a description of 35 towns and cities 
which he inspected. The Sanitary Commissioners for the Punjab and Oudh append to their 
reports remarks mode on the sauitaiy condition of certain towns which they visited, but there is 
no general record of any inspection tour. In the Central Provinces, although tho movements of 
the Sanitary Commissioner are not detailed, Dr. Townsend visited a large portion of tho 
country, and minutely examined the circumstances attendant on the unusual prevalence of 
disease. 

83. Excepting in the Punjab report in which Dr. DeRenzy has devoted a special section 

to “ the Progress of Sanitary Improvement,” the important 
VI V question of what sanitary measures were either suggested or 
npXu?en^aUrdi»oi»Wtho«! not received from the Sanitory 

porta. Commissioners generally that prominent notice which it 

merits. The orders of tho Government directing special at* 
tention to this subject had not reached them when their reports for 1869 were prepared. In 
future years full details will doubtless be given. 

84. Before concluding my review, I must refer to certain remarks on tho subject of 

venereal disease and the measures which have been under* 


SSCTIOS VI. 

SanUarif Pro,9rm,—ThU luhjeot has 
net been generally disouised iu the re* 
porta. 


T)r, DeRensy’a remarks on venereal taken with a view to its prevention, which have been made by 
?^er3«te rta^mJrta’^Jco^M faujtary Commis™ of the Punjab in a letter, copy of 

muse of inefficiency among them. which forms one of the appendices ot his report. Reforrmg 

to the opinion of tho Sanitary Commission of Bengal, as 
expressed in their annual report for 1864, an opinion on which all the rules and regnlations 
for the prevention of venereal disease have been based, Dr. Dellenzy states that, in his belief, 
tho evils attributed to this cause have been greatly exaggerated, that the means adopted to 
check them have failed, and that all measures intended to accomplish this object will meet with 
a like result. The point referred to the Sanitary Commissioner by the Government of the 
Punjab appears to have been not the advisability of attempting to protect European soldiers 
from this disease, for that question bos already been fully discussed^ and the necessity for such 
preventive measures had forced itself on the attention ol' the Government, but simply how 
the measures which hod been already in operation within the cantonments could best be 
extended to such of tho neighbouring civil population, from among whom the soldiers 
were believed to contract tho disease; how, in fact, the Sanitary Commissioner could 
best discharge one of the important duties which were originally assigned to him. Dr; 
DeKenzy has, however, discussed the question of the advisability of attempting any 
such protection at all, and his statements, which very imperfectly represent the facts, have, 
I understand, been claimed by the opponents of the Contagious Diseases Act in England 
as arguments why this Act should be abolished. In their report for 1864, which has been 
already referred to, the Sanitary Commission for Bengal quoted the opinion of Dr. Duncan 
Maepherson, to the effect that “ fully two-thirds of those who imbibe the disease are invalided 
within five years, and are sent out of the service with a loathsome poison circulating in their 
veins which passes down to their posterity.” Taking the figures from Dr. Bryden's table, 
Dr. DeBenzy stotes that in the five years, 1864-1868, there were 36,879 admissions from 
venereal disease, and that tho total number of men invalided on account of syphilis in the 
same period was 509. “According to Dr. Maepherson’s estimate,” adds Dr. De^nzy, "tho 
number would have been 24,586, supposing that each admission represented a distinct indivi¬ 
dual point on which 1 shall remark on hereafter.” But in using this argument, Dr. DeBenzy 
must have been aware, and indeed the sequel shows that he was perfectly aware, of tho fact 
that the admissions do not and were never intended to represent distinct individuals. Tho 
proportion of admissions into hospital from any disease among every 1,000 men is a 
recognized and well understood standard of health statistics. It means simply that so 
many cases of illness Occurred, it never professed to mean separate individuals, nor oonid 
such a meaning ever be properly attached to it. In one place Dr. DeBem^ quotes these 
admissions as if they represented separate individuals; in another place be mstste on the 
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welUkoowa fact that the same man may be the aubjeot of aevoral attacks during' the year, ami 
BO swell the number of caaea. So &r aal knowj venereal diaeaae waa never pointed to aa one of 
the groat oauaea of mor^ity in the European army in India, ao Dr. DeBenzy'a argument in 
eontroveraion of an aaaertion which appeara never to have been made do not require notice. It. 
iaimpoaaible to adduce any atatiatica to ahow how much of the annual invaliding ia due to 
venereal affections, or how &r the constitution of soldiers’ offspring is impaired by the syphili- 
tie taint of the parent. No statistics could supply this information, but any one acquainted witli 
the British soldiers knows bow frequently that deterioration of hesdth which leads to death, or 
discharge from the service, is traceable to the syphilitic poison. There is, however, one point 
in regard to which we have statistics, and that is the degree of inefficiency among European 
troops, which is directly due to venereal disease. In my annual report for 18(i8 I gave ii 
table prepared by Dr. Bryden to show the amount of inefficiency caused by the chief diseases 
in each mouth of that year, and any one who doubts the prominent plara which venereal af¬ 
fections hold in the returns of British Military Hospitals can refer to iliat table ajid judge of 
the results. It is shown there that the average number daily inefficient from this ciass of dis. 
oases was greater than that from any other cause whatever. The general totals for the year 
are as follows 


DtssAsas. 


Fover* 

Dyaontery and Dbrrhoea 
Hopatitia 

Beapiratory Diacaaea 
Venoroal Affectunii 
AUotlier cauaea 


Totak 


veroge daily aumber 
neffliewnt from eacli 
ditGMO. 

Aver»((« daily ineffi- 
clcuc'y ijor cent, 
of atrongth. 

i 

311 

•99 

98 

•31 

89 

■28 

93 

■29 

86.5 

1.16 

086 

2.01 

1.590 

fi.01 


And this return takes no account of the many cases of illness which were due indirectly to 
venereal disease. In 1809, ont of a total average daily sick list of 1,985 during the year, 436 
of the cases were due directly to venereal. In 1870, out of a daily average total of 2,017 men 
in hospital, the inefficiency was due in 430 of them to venereal. I do not under-estimate the 
value and importance of sanitary measures for chocking cholera, fever, and other diseases; but 
such measures will have no effect in diminishing the prevalence of that special class of diseases 
to which reference is now made. There may be differenees of opinion on moral grounds as to 
the desirability of having any measures for checking venereal disease, there may reasonably 
be differences of opinion as to the best measures to be adopted for its prevention, but it seems 
hardly credible that any one acquainted with the facts should argue that this class of diseases 
is comparatively of so small importance that no moans need be taken for its prevention at all. 
The returns for 1870 are not yet complete, nor have all the reports of the Lock Hospitals for 
that year been received. Judging from the statistics of previous years, during which the regu¬ 
lations for the prevention of venereal disease in military cantonments have t>eea in force, 1 
fnliy admit that the results have been most unsatisfactory, and that the amount of good which 
has, been done waa by no means so great as was to bo expected; but these nnsatisfuctory re¬ 
sults are due not to any defects in the system, but to the veiy imperfect manner in which the 
system has been worked. Wberever the civil and milita^ authorities have energetically 
combined to give it a fair trial, the results have been very different. 

85. The work of the Sanitary Commissioners, as a whole, so frr as it is evidenced in 

their reports, gives much ground for satisfaction. Their duties 
The wmk which bu hem already jjj™ jjg gtatgij broadly to consist of two great divisions— 
of"uie groateat'raJul * to obtain infomation r^rding the sanitary condition of the 

people, the geographic^ distribtition of disease, the nature 
and history of epidemics, the circumstances favorable to their spread, and the many other 
matters connected with the health of the population; and 2»d, to point out and urge the 
importance of the vorions sanitary measures which are needed. Under the first of these heads 
much has been done; the history of epidemic disease throughout India in *1860, imperfect as 
it is, presents a striking contrast to the absence of all information which attaches to former 
years. The data, the collection of which has been so well begun, will gradnaliv improve and 
soon form the basis for most valuable generalizations. Knowled^ of disoase and of the circum¬ 
stances under which it breaks out in violence must form the foundation of all progress, and in 
this view of the case what has been effected represents progress itself. Under the second 
head not much has been shown; but tlmt arises in some measure from the fact that the Sanitary 
Commissioners have not speoioll]^ disoussed the c^uestion. No great sanitary engineering works, 
so far as I am aware, have been inaugurated during the year; but it would be wrong to estimate 
progress merely by such great imjprovements which can be executed only'at the cost of much 
money and by special engineering s^. It will be some time before snob works can really be 
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done on any lar^ acale, bat mean time there is ample field for aanitary improvements in the 
towns and villages^ where much that is required ean bedone at little exj^nse. The first step in 
sanitary reform is to teach the people its value, for without their assistauoe it is uselem to 
expect any satisfactory results. If the suggestions which I have lately made for placing the 
health department on a wider and more effiment basis be approved, I believe that an important 
step will be taken towards this important end. 

86. In concluding this review, the great length of which has in great measure been due 

to the very unhealthy oharaoter of the year to which it refeni, 
The lOTenii recommendstioni wUeh I giuJl, for the sake of convenience, briefly recapitulate the 
review m here recommendations and snggestions which have been 

m^e in the course of it; and, as these may be conveniently 
considered in relation to one or other of the sections which I have adopted, I shall take the 
opportunity of showing clearly what these sections are, in the hoi|e that the Sanitary Commis- 
sioners will follow the same arrangement. In preparing this review, I have been more than 
ever struck with the importance of having these reports prepared on one uniform plan, not only 
because it will prove a great convenience to myself, but also because it will be a great conve¬ 
nience to the various Sanitary Commissioners in studying each other's work, and to the public 
generally who may be interested in sanitary matters, and who may be anxious to compare the 
data contained in one with those which are to be found on the some subject in the others. 

Snsgertioni for the pwperetion of 87. Each sanitary report should, therefore, consist of 
8enitM7 Reporu on s aniform plan ore six distinct sections, and under each of them the various points 
here detniled. to ijg detailed ^ould receive prominent notice. 

I. —^The vital statistics of the province. 

The annual statements should be according to the standard, from which no deviation what¬ 
ever should be made. If the population to whom registration has boon extended does not 
embrace the whole population of the province, the &ot should be mentioned in a foot-note, and 
any discrepancy in the numbers of the whole province, or of any district, as compared with 
those of the year previous, should be explained. 

The figures should be punctuated by millions and not by lakhs. 

Any statistics regarding births and marriages should be shown in separate statements 
from the mortuary tables. 

Any measures for improving the registration which have been adopted daring the year 
should be noted, and how far any improvement has been effected. 

II. —History of the chief diseases during the year— 

(a.)—Cholera. 

(6.)—Small-pox. 

(c.)—Fevers. 

(d.)—Bowel complaints. 

(tf.)—Injuries. 

With regard to each of them, the facts should first be recorded, and then the opinions, if 
any, which have been based on them, 

III. —The meteorology of the year. 

The main features of the year should be shortly noted, and any connection which they 
appear to have had with its sanitary history discussed. The monthly rain-fall and temperature 
in particular should be compared with the monthly statistics of disease in each district, from 
which such data can be procured. The daily rain-fall and daily register of other meteorologi¬ 
cal phenomena in connection with the prevalence of epidemics are of much importance. 

IV. —The food supply of the people, as efibeted by the out-turn of the crops, the rate of 
wages and the prices of grain, and such information should, os far as possible, be given for 
separate districts, in relation to the comparative mortality in each. 

V. —A record of personal proceedings. 

This should include a note of the various places visited daring the year, although 
the special reports on each need not always be prints. The dates of such inspections should 
always be given for future reference. In connection with this point, I would observe that 
those tracts of country should generally be selected' for inspection which have suffered from any 
unusnal sickness in the preceding season, and an attempt should be made to investigate ito 
causes on the spot 

It may be urged that the Sanitary Commissioners are too much occupied with the super¬ 
vision of registration to be able to leave their head-quarters for any length of time, but they 
can do much more to secure efficient registration by moving about the countiy than by any 
other means. They can interest district officers and others concerned in the work, and can 
satisfy themselves as to the manner in which the registers are kept. The mere prospect of 
their visit will stir up the registrars to greater attention; and with all this advanti^ ^ned, 
they can also do much to become acquainted with the country and with the people, and to 
enlighten them in the benefits of sanitary reforms. The det^ of compilation must ^ done 
by the office establuhmqpt, and the resnlts checked here and there. 

Under this headUao mention may be made of any special reports which have been sub¬ 
mitted daring the you. 

VI. —Sanitary Progress. 
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ThkdioiaabeAiMofed of W FK^^*** boon node in the yew, not only a* 

n«udi the projeotion at esedotwa of eay gmt engineering worta, biit aleo, ee it conoonw 
tenmu of eiimon netoNr-Hny neatu w to inetonot the people ii) their velne end any ngn 
that advmee bM been in &ne*dueotion< 

And in dfihriag th& reaudke nod oi»nione on theae diffinent heada, and on a^ other 
mif*4«y triiioh deaerve notioe, the Samitary Commiaaionera ahonld abatain. from orihoiaing the 
TiewB of other offloen in the aune depariaaent. The Ihlleat and freest diaonasion may bo 
carried on arith regard to any thewetical opinioni, and the fhota of the year may be oonaiderod 
in the light of ihm opinions witHit imping to the diacnsaion anything of a controveraial 
nature, ud without endeavooring to show that the riewa adyanoed by any other Sanituy 
Commiaaioner are erroneona or oalenlated to do miaohief. 

The reports ahonld be eabmitted at a mncfa earlur date than heretofore. 

Ti iftffh rep^ ehonld be provided with a complete table of contenta, and with a clear map 
of the piDTinoe in which the geographical diatribntioa of ohdora and its relatiye fatality in 
different places should be diatinotly shown. 

88. 1 bftl W e, howevori that the idea of famishing snob a map after the manner sug¬ 
gested ly Dr. Ooodeve, and ordered by the Seeretsiy of State, 
.P to of s MSP to janrt be abandoned as impracticable. The provinces ^ too 
large to be dealt with in this way, and every map which bos 
been attempted on this system has been more or less a fiulnre. 
The obieot is to show at a glance the efaief facts of the epidemic, but the innumerable 



_sting the resolta should be adopted in all parts i , 

as complete as can be desired. I propose, tbermore, to Musult all the Sanitary Commissionors 
on the subject, and then to submit an improved design of map for the consideration and 
orders of the Government. 
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Dr. D. CUNNINGHAM’S EEPOET ON CHOLEEA 


PjART I. 


PETTENKOFER’S THEORY ILLUSTRATED IN MADRAS. 

1. In endeavoaring to arrive at any definite conoluaione aa to tlie aotniracy of the views 
impoiwWUty of deciding deflnitoly « regard to cholera, which have been expressed by Professor 

regarding the validity of the soil theory Pettenkofer, it must be premised that no opinion regarding 
(rt the praeent time. the truth or error of the theory can be formed until an ex¬ 

tensive series of accurate data has been accumnlated, showing ttie precise physical conditions 
of localities during the prevalence of cholera, with the special distribution of the disease in 
them as regard both time and place; and until these facts have been compared with the con¬ 
ditions of the same localities during periods of exemption, and with those of other looalities 
which may have been temporarily or permanently exempt. The acquisition of such data 
necessarily requires time, and can only be thoroughly secured by means of prolonged local 
study ona observation. 

2. Even a cursory inspection may, however, afford considerable information in regard to 

the comj)atibility of the theory with the general history of 
Cortnin fiicu taay Mi«to wlidity distribution of the disease, and may at least serve to 

or aciaiMneH o oljjoo i . determine whether certain d priori objections to it, oti the 
grounds of its supposed inapplicability to particular localities, are valid or not. 

8. The oorrectneffl of the foots on which Professor Pettenkofer has founded his theory 
CorrsetnoM of tho facte c»u which is doubted by uo one, but some authorities have questioned 
Fettenkofer fonuds tho theory andoobt- whether suoh facts are of universal applicability, while others 

consider that their significance may he otherwise interpreted. 

4. Among the latter we find Dr. Buchanan, who, apparently under the impression that 

Pettenkofer’s ideas are inoompatible with the benefits derived 
Dr. Bucha nan^ wte^retatioa of gufe.god drainage, endeavours on d priori pounds to 

prove that subsidence of water-level necessarily implies in¬ 
creased liability to contamination of wells; this increased liability being supposed to be 
due to the drainage areas of wells being inorcased in proportion to tho subsidenoe. But 
allowing that the drainage areas are increased, this increase is surely almost necessarily 
associated with a commensurate increase of the filtering layers of soil, aud (in those cases at least 

where the water-level is dependent on local rabfall) with 
Conaidenttion* thU mter* ^ decrease in the amount of water to wash down impurities, 

so that, although there may he a certain amount of concen¬ 
tration of the imparities already present, there will be diminution in the quantity of entering 
material. 

5. Many of the objections and facts which are advanced as disproving the theory appear 

^ „ , to arise from a misunderstanding of what its essential iraints 

OVjectioM^tot^ Mil dne to yefgpgmjg to really arc. For example, objections are 

not wanting, founded on the idea that a subsidenoe of water- 
level is essential, in place of a pecniiar stage of soil moisture attainable in diverse localities, 
either by a suWdence, or an increase according to their physical conditions. Other objeotions 
are fonnded on the idea ^at some special kind of soil is necessary in place of a special condi¬ 
tion wbioh may he present in soils varying greatly in many of their oharaoters; and others 
again depend on vague general ideas regarding the nature of the soil in s^iecial localities. 
For example, it is not nnfrequently asserted that certain places in which cholera is prevailing, 
or has prevailed at some previous rime, are in a port of the country oooupied by pure rock, 
l^ts generally seems to mean that the soil is very thin, and that there is much out-cropping 
rock, for it is manifest that the existence of pure rock surface is a condition which can only w 
of extremely partial ocourrenoe without rendering the locality in which it occurs almost nnin- 
habitablo, and the mere &ct that the soil in any place in which cholera prevails is very thin can 
hardly bo adduced as discrediring the soil theory. 

6. While considering the various objections which are brought forward, it may not be 

out of place to remark that, in certain quarters, there appears 
Mteapprehonrion ^rdlnir the »»• to he a considerable amount of misapprehension as to the 
tare of observations in regiud to soil moisture whiob are desired with 

a view to acquiring data on which a judgment in regard to 
the merits of the theory may be founded. It seems not always clearly understood that mere 
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random selection of a well and the application to it of an apparatus to indicate changes in the 
level of the water are not necessarily sufficient to secure valuable results. It is true that in 
certain localities with a homogeneous and porous soil, in which the water-level is near the sur¬ 
face, almost any well is capable of affording valuable information as to the prevailing conditions 
of soil moisture. But, on the other hand, in many districts with shallow soil and an undulating 
surface, no less than three different orders of wells exist {vide Plate I, Fig. 1). First, common 
. .. , surface wells (A), in which the water levd is dependent on 

amoimt of water present in the mU; second (B), wells 
deeply sunk into the impermeable substratum, but denving 
their entire water-supply from the drainage into them of the soil moisture of the locality; 
third (C), wells sunk into water-bearing strata below the first impermeable layer. Now it is 
])lain that observations on the level of the water in B and C cannot aifurd information of any 
value regarding the soil moisture of the locality in which they are situated; for the latter is 
only very partially dependent on local sonrees, while in the former, although ^e water is de¬ 
rive from local drainage, it is placed entirely in abnormal circumstances, as regards diminu¬ 
tion due to evaporation, removal, &c. Wells such as A virill afford the desire information 
regarding the soil conditions of the precise locality in which they are situated, but they cannot 
be supposed to give exact information regarding the conditions prevailiim in any place, however 
near to them, which is in a different drainage area, and witli a soil dimrent m character, in 
depth, and in general confi^ration, {vide D} >, for it is manifest that the conditions prevail¬ 
ing at any given time in a deep hollow, with considerable soil accumulation, such as in the case 
of A, will by no means necessarily correspond with those contemporaneously present in a wide 
and shallow basin in a very thin soil, os in the case of D. The water originally prraent in the 
two areas may have been equal in amount, but in D, owing to the sballowness of the soil and 
the large exposed suface, evaporation will cause very rapid diminution, and may thoroughly diy 
the soil at a time when there is still much moisture in the deeper hollow, A. 

7. There is still another class of wells regarding the capability of which to afford the 
requisite data, there must lie very great question. This class 
Another cIsm of wells which includes those wells situated in very deep soils, in which the water- 
® « permanently veiy far removed from the surface of 

the ground. The water in these wells, 80 or 100 feet from the 
surface, may really occupy the first water-bearing stratum, and may yet be incapable of 
affording information regardingthe nssumedly important changes in soil moisture. In such 
cases, it is extremely improbable that any amount of organic matter can reach the water¬ 
bearing stratum by percolation, as it must almost inevitably be filtered out,* and unless the 
local rainfall be excessive, it is very problematical whether the surface water due to it can 
reach this layer either. Taking these things into consideration, it seems quite clear that in 
such a soil changes in the moisture of the organically polluted layer of soil and in the water- 
level of the water-bearing stratum, may, and probably do, take place quite independently of 
one another, and consequently that the indications afforded by one do not determine what the 
state of the other is. 


8. In short, observations are of no value unless they furnish indications as to the condition 

of that layer of soil in any locality in which aocumnlation of 
Chsrscteri in obtervatloM rendering organic matter and changes in moisture occur, and observations 
lemo v« ue. water-lovel in wells are only useful when they furnish such 

indications. It has been urged as an objection to the soil theory “ that it hardly helps us on 

_ . .. ...._ very for ;"t but surely a theory, however open to objection it 

c ic» olijec oa loi y. ground, if it be consistent with facts, is more 

valuable and more likely to prove of practical benefit than theories of the greatest definiteness 
and clearness, which are not consistent with facts. It may well be doubted whether any 
of the theories which have been advanced wit!) regard to cholera is consistent with, and capable 
of explaining, oil the facts as to the origin and spread of the disease, but unfortunately each 
theorist is apt to imagine that his own peculiar views represent not merely a certain amount 
of truth, but the whole truth. 

Until the number of accurate observations and facts as distin^piisbed from mere impres- 

sions is very much larger than it is at present, it is only with 
Nocewlty nccuma. greatest reservation that any one theory can bo 

accepted. What is required in the meantime is the careful 
oolleotion of facts, a comparison of these with one another, and a patient investigation of their 
adaptability to the various current theories. 


adaptabili^ 

9. Without ooctqiying further space with general remarks, I shall give a brief account 
Fsots in connection with tho soli of the facts confirmatory of, or adverse to, the soil theory 
tiuory oiwervodin the Mudru Prari- furnished by various localities recently visited in tho Madras 
dency snd llytow. Presidency and Mysore. 


* Vide experiments oa filtration of sewage through natural toilt .—Seport ef the Siven PoUutioH 
CommUrion. 

t It must be remembered, on the other hu>d, that “ the utility of a theory by no means implies its truth."— 
The Oeneeit qf Speeiee. 
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10. Madras Town and thh imkrdiatb nbiquboobhood.- 
Xatoraof thoM^l in Madiueompab- noted here ares-^ 


>The most important pointa to 


ible with liihiUty. 

1«^. The luture of the soil on which Madras is built is such ns, according to tlic 
soil theory, will satisfactorily account for its general liability to cholera, while at the same 
time, as in any other old sea>bed or alluvial deposit, the variations in the soil in special 
areas are such as to warrant the expectation of corresponding variations in the general 
and seasonal liability to the disease. These variations in soil conditions in difl'erent areas are such 
as to require very careful observations as to the particular times and conditions in which the 
inhabitants are attack^, lire first and important water-layer seems almost everywhere to be 
close to the surface, due to the presence of a bed of very dense, black imprmcalde clay. The 
importance of this clay as a water-retaining stratum is demonstrated by the fact that great 
caution is necessary in deepening the beds of tanks, as, should the excavation bo carrie<l so far 
as to remove the stratum of clay, the water is no longer retained, but runs olT into the loose 
sandy soil beneath. In some places this clay has been laid bare, and here of course the water 
lies on the surface; in others the superimposed soil is very thin, and nowhere does it exceed 
a few feet in thickness. In Penunbore, a district peculiarly subject to cholera, this is specially 
the case. Thanks to the kindness of Colonel K. Cadell, u. a., 1 was enabled in December to have 
an examination mode in the compound of the Government Powder Mills, which clearly showed 
tho nature of the soil. The water-bearing stratum was, in the spot examined, at about four 
feet from the surface, the water occupying a layer of almost pure sand immediately above the 
black clay, and beneath a layer of sandy-made soil. The special local variations in the thick¬ 
ness of the stratum above the water are very well shown in the same {dace, as at the other end 
of tho same compound; the water is two or three feet further from the surface of the ground.* 
%nd .—^The second point of importance in regard to the soil theory, as applied to Madras, 

is, that the cholera seasons in Madras coincide ivith periods 
Eacta regsrdtaff the »oB»onal occur- j which a considerable amount of change in soil moisture 

18 occurring, viz., during tho drying alter the north-east 
monsoon, and during the moistening of the south-west monsoon, the disease diminishing or 

dying out at the periods of greatest dryness and greatest 
Dr. Balfour’i statuUc*. moisture. The following table, showing average rainfall for 

60 years, and total cholera deaths from 1855 to 1869, is extracted from lusjiector Ocueral 
E. Balfour's statistics of cholera;— 


4aa. 

Fob. 

|March|Aprll. | 

May. 1 Jnno.l Joljr. 

1 Au^. Supt. 


Nuv. 

Dev. i 

ToiaL. 

ATor#Ke MoutWy nU»lWl ft)** BO ... 0‘fl0 

0*23 

0‘48 oes 

S« 

ASH 4‘68 

lOM 

12*80 

1 nvt 1 

47-88 

Total HontMi cholcn doatha, ISSS to isetj 

2,086 

ll,8« 

D73 BSt ‘1,16* 

2,876 

2,160 

1,»9B 

H.6ei 1 

33,877 


Prom this table we learn that cholera in Madras increases at two distinct periods 
of the year, “ the two distinct rises being in the cool dry weather of January to February, and 
during the hot, close, humid, dead atmospheres of July to Octolier." Dr. Balfour remarks that 
the severest outbreaks occur in Mmiras in two periods of the year, possessing very dis- 
similar physical characters, and ocrtainly the only physieal character which the data appear to 
indicate as likely to be common to the two is a certain degree of soil moisture attained in one 
by drying, and in the other by moistening. These facts regarding tho seasonal occurrence of 

cholera in Madras appear to be very worthy of the attention 
DUUcultleein rs^tothe appUoa- of the advocates of the various water theories. If water be 
tion of water theoriee to the explamt* nidtu in which the poison is manufactured and the vehicle 
tiott of these iiheuomena. jj. jg diffused, there must be social facilities for the 

entrance of choleraic material into the water-supply of Madras at two distinct periods of the 

year,_periods in neither of which there is much rainfall to account for general in-washing of 

the surfoco and soil impurities. If, on tho other hand, water contaminated with organic matter 
is all-important to ensure the spread of the disease, and if this contamination increases with tho 
diminution in bulk of the water-supply duo to the continuance of hot dry weather, how does it 
happen that tho greatest and most persistent decrease in cholera in Madras occurs in tho 
hottest and driest month in the year ?t 

11. Palavbbam and St. Thomas Mount. —Both of these stations mArit careful study in 

reference to the soil th^ry, as they show remarkable differ- 
Important bosrins of the stations of Quees in their liability to cholera without any very apparent 

““ differences in soil. Both are much less prone to cholera than 
on eory. Madras, and Palaveram presents a very good example of 

* It must be noted hero that tho facts in connection with the Powder Mills by no means favor the ides 
that soil oonditiona are aU-important in the production of cholera, as, in so for as the evideneo goes, the 
omployds, although working in me midst of a district specially prone to cholera, and in a locality tho soil of 
wbiolk does not difier from that the surrounding area—a soil which from its characters would appear, according 
to U>e soil theory, to bo speoially favorable to the development of tho disease—do not suffer much from it, hut 
rather appear to enjoy a certain amount of immimity.—Ftie Proceedings of the Sanitary Commusiouer for 
Madras,November 1870. 

t For results of microscopic examinations of Madras waters, vide Note A., 1—11. 


160 


DR. D. CUNNINGHAM’S REPORT ON CHOLERA. 


[Appendix B 


what may be mngbly ntylod exemption. They are situated respectively at 12 and 9 miles from 
Madresj on the rood between it and Chinglepnt, and on the sonthem side of the Adiar 
river. On thie side of the river the soil is very different in its oharaoters, gneiss rock 

and laterite replacing the sand and black clay of Madras; and 
Soil ait wiui^r^witu that of remarked by Dr. Oornish that, taking the two 

areas generally, the places situated in the former are mneh 
less prone to oholera than those in the latter. This, however, taken alone, by no means 
neoessariiy implies any direct influence of soil, as a difference in soil frequently implies a 
difference in liability to water oontaraination. 

12. Palavkbam.—P alavoram is situated to the landward side of a range of low gneiss lulls 

on the ground which subsides gradually from its base towards 
Pnlaveram. the Adiar. The soil consists of a reddish clay, beneath which 

is a thin layer of laterite over the metamorphic rook. 

Naturo of the noil. Towards the base of the hills the soil is very thin, allowing bare 

rock surfaces to crop out over large areas. There is a plenti- 
Water.iapply. ful supply of excellent water, attainable at no great depth by 

wells sunk into the laterite and gneiss rook.* There is also 
at least one tank close to the bazaar, but the water of this is not used for drinking purposes. 

The bazaar is situated on sloping ground, and has perfect 
natural drainage without any risk of contamination of the 
water«8upply. Between it and the sloping ground occupied by the Unes, hospitals, and houses 
of the European veterans, there is a slight hollow, and on this the “ Dhobie Village," a small 
collection of native hate, is situated. 

18. The inhabitants of jPalaveram have always enjoyed a reputation for immunity from oho- 
Rflputatinn for immointy. and, in as far as the military population is concerned, this 

appears to be well founded, the exemption holding good even 
to the present time. With regard to the inhabitants of the bazaar, however, complete immu¬ 
nity can no longer be supposed to exist, os in the autumn of 1869, 24 cases ocourrea. Still the 
KactH roganliog cWora in 18 ( 59 . f«*t remains that there is very little liability to the disease, as 

" this 18 the first outbreak that has occurred within the 
rcoollcotion of the present medical officer, whose experience of the station extends to eleven 
years."t This immunity, or at least slight liability, may be asorihed to various oauses, and in- 

X j V j X • j| ! _ A. ii. 1 X. _ 


SitnaUoo of biuanr. 


terpretol so as to support various theories. But it is at any 
rate entirely op^sed to any tiieory which a^nbos the spn^d 
Ilf PnUvonim. of cholera to the influence of contagion strictly so called, for 

wo have here a locality on the high road between Madras and 
Chinglepnl, both cholera centres. Into this locality cholera has been actually introduced on 
various occasions by individuals who have died of the disease shortly after arrival from Madras 
and other neighbouring localities, and yet the military population has remained unaffected. 
As above remarked, in one authenticated instance only, namely in 1869, has there been 
any development of the disease in the bazaar. In connection with this point, it is also worth 

Lisbiiiiy of tbo " Dhobie VlUnge.” prevumslv mcnUoned, by 

no means shares m the immunity ot the rest ot the staticm, but 
is liable to frequent outbreaks of the disease; and, as it is situatra in the middle of the station, 
it is clear that isolation is not the protective agent. 

The good quality of the water and the thorough natural drainage will satisfy the require¬ 
ments for immunity according to the water theories, and more especially those of that tWry 

which regard impure water as ensuring development of the 
Wdtor null “ “I’Phed to jjigeagg aftg,. addition of the poison introduced by human 

intercourse. The nature and general oontiguration of the soil 
also will satisfy the requirements of tho soil theory as preventing accumulation of moisture 
and organic impurities in it. 

14. When, however, we come to the facts relative to 1869, there appears to be no 

thoroughly satisfactory explanation derivable from any theory, 
DifficniUci^hi^^nec^OT with tho ^ave no recorded facts tending to show any reason for 

a spocial condition of soil, or a special liability to contamina¬ 
tion of water-supply in this year. It is possible that, were more accurate data attainable, 
either tho soil theory or the theory which regards organically contaminated water as a neces¬ 
sary second factor might account for the exceptional facto; but the other water theory can 
hardly step in here with its ready assumption of the accidental entrance of choleraic matter 
into the drinking water, and the oonssquent manufacture of tlie poison in this year; for 
there was no regular outbreak of the disease indicative of a temporary poisoning of the water. 
Detached cases occurred, scattered up and down the bazaar, from the 9th September till tho 
16th October, one case occurring regularly every day for some time. 

It may be i^gded that the soil theory as applied to a locality of this kind, with a shal- 
. . . . . 1 . 1 . .V low soil, hard rocky basis, and greneral slope of surface, would_, 

Argiimont I««in.t the wii th«»y. i„ply extstouce of compU and pennaaenr 


• For rpsuitii of microscopic examination of water, vide Note A, 19—19, 

t Report on Cholera in iSoulhem India for the gear 1809, by the Sanitary Commisnonsr Ibr Madras. 
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immanity. But it must be borne in mind that a soil may be shallow and porous, and tho 
gfeneral surface be evenly sloped so as to secure titoroujrh drainage, as a general rule; while ut 
the same time it is quite possible, and may be sometimes actually demoustratod, that localized 
and partial accumulations of moisture and organic imparities may exist in it. The rocky basis 
by no means necessarily exactly follows the contour of the ground, but is frequently marked 
by depressions and irregularities of which no indication is afforded by the surface. (/ /VA- 
Plate I, Fig. 3.) ' 

15. The liabiliiy to cholera of the “ Dhobie Village” may be accounted for by cither the 

soil or water theories. For, lying in a hollow, as it docs, it 
Pomibk mwM fOT tobmty of the naturally subjected to the accumulation of organic impnri- 
° ties and of a varying amount of moisture in the soil,* and the 

same causes rendering its soil liable to contamination will almost necessarily afiect the water in 
the surface wells, rendering it liable to aot as a predisposing agent, and giving it a fair oppor¬ 
tunity of receiving material for the direct manufacture of the poison. 

16. St. Truhas Mount.-—T his station, although it has not the decided immunity of 

Palaveram, is yet by no means specially liable to cholera. 
The greater portion of the cantonment lies to the cast of the 
Mount on ground which sloties gradually to the native bazaar 

and the low paddy ground between the latter and the sea. The soil, in its general characters, 
is very similar to that at Palaveram, but the gneiss has here, according to Dr. Cornish, been 
disturbed by the injection of trap, and the laterite does not form so even and continuous 
a layer. One of the most marked physical differences between the two localities is the absence 
of an abundant supply of water in the soil at the Mount, which is probably dependent on 
the much smaller amount of hill surface present here. The wells are very deep, the wat«M- 
generally standing at a low level in them, and in some cases almost or <{uito failing in the dry 
weather. In fact, the majority of the wells appear to belong to the Class B of page 14S. 

Measurements of water-level in three wells were taken in December with the following 
results 


St. ThomM Mount. 
Cliantcter of the toil. 



No. of Well. 

Level of water 
from Bur&oo. 

Depth of 
Water. 



Feet. Inches. 

Feet. Inches. 

1. 

Well at the Troop Barrack 

6 

0 

26 

0 1 

1 

2. 

Well in Artilleiy Barrack 

37 

0 

10 

0 : 

3. 

Well near Infantry Barrack ... 

36 

9 

34 

0 1 

I 


This last well dried up entirely in the hot weather of 1870. 

The position of the bazaar is of some importance in considering the fatds regarding 
, , cholera in this station. It lies on low ground close to piiddt 

inwards necessarily traverses it before reaehitig the barracks, 
Atjnoiphcrto influences of the Mount, ij^eb, &c., and even when the atmosphere is very still, the 
heating of the exposed surfaces of the Mount must tend to establish an inward current from the 
low gnmnd.f 

17. In reference to the liability of this station to cholera, as compared with the almost 
(-■omplete exemption of Palaveram, it is of importance to note two points,—ls)«, that 
there is here a large bazaar situated on gronnd of such a nature ns by no means to warrant. 

the expectation of immunity in it ; and 2nii, that it is so 
Points to bs noM in this itsUon in gitijated that currents of air must constantly lie iiassing from 
eonneetion with the mil theory. owttmei by the troops. There are then 

two reasons, according to the soil theory, why cholera should be more likely to occur among the 
troops here than among those at Palaveram. In the first place, there is the likelihood of the 
occurrence of cases directly contracted in the non-exempt area of the bazaar j and, secondly, 
there is the probability of exposure to the poison developed in the soil 6f the bazaar and its 


* That it is sulnect to considerable fluctuations in soil moisture was very clearly manifest when it was visited 
in December 1870, for at that time the shallow surface wells in the gardens round some of the houses were full 
to within a few inches of the surface, due to the heavy nuofoll of the north-cast monsoon. One such well was 
pointed out, in which there was then 6 or 6 foot of water, and which was said to diy up entirely during the hot 
weather# 

t “ The "»"<«*■» rceembles that of Madras, but from the proximity of the station to the hill from which it 
derivea Hs the temperature excoede that of Madras generally two degrees.’’—iie/jorfs on Civil Slattern iind 
Military CantenmmU, fo., by Inspector General of Hospitals D. Maepherson, Madras, 1862. 

P 1 
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Bto(‘mti<D of roliilivo 
liiiliilltii's of bodies of troops gtationod 
.it liii: Mount. 


ICi-Intive positions of tho burrocks. 


n«ig'h6oarhood, and conv^ed inwarda by enrraniis of m dependant on tlw sea breeze and fclw 
local atmoapberic inlluencos of the Mount. Neither of theae eauees are to bo fonnd in exiateace 

at Falaveram. Itr Falaveraan the bazaar ie aittated on 
Contrast with l■on«liti<)ns provsdmB gpoond favoring exemption, and even were it not so, the 
at II mcriun. relative positiona occupied by the baxoar and the rest of 

the station in relaiion to the hills and sea breeze are saeh that there is no apeeial tendency to 
the estiiblishmciit of currents of air passing from the one to the other. 

IS. Tlic statistics adduced by Inspector General Balfonr in regard to tbis station are 

importtmt, as showing that, oven within its limits, diflerent 
Dr. Uiiifimr’s stotistira of roliilivo y^yy jjj degrees of liability. . They show' that 

the ratro of admissions from cholera jier 1,000 of mean 
strength of European Horse Artillery, during a given period 
il' years, was ]3‘36; that of European Foot Artillery S'ot), and that of the Nrtive Golan- 
tlimzc •S’Si'. Now, the most marked difference between the soil eonditions of tho Horse 
;ind Foot Artillery barracks is apparent from the well measurements previously given. The 
• rrooi> barrack” lies to tho south of the Mount on lower ground than the Foot Artillery 

barracks, and the well there shows tho presence of water close 
to ttie surface; while the water-level and occasional failure 
■if the wells in the neighbourhood of tho latter bniUlings seem to- indicate that thero is no 
accumulation of soil moisture the/e, and that the wells, situated os they are ok the ground 
sloping from the liase of tho hill, are mere local reservoirs which caieh the water in its passage 
lo the lower ground. Tho wells of the" Troop barrack” may he more liable to surface 
i‘ontamination, but the others must l)e more subject to extreme concentration of contained 
impurities. 

19. The NKimHEaRiES.—There appears to be no question that up to the present time, 
lli'laliive imnimiity of tho Noil- an almost, if not quite perfect, immunity from cholera has 

Rberry plattau. ]>Fevarilod in the Neiigberry plateau. 

The generally accepted belief is that the immunity is perfect, hut I am informed by 
Dr. Cornish that a few oases did on one occasion occur in OoUtcamund, which could not Ih‘ 
accounted for, sjive on tho supposition of a certain amount of local development of the 
ili.seasc. The general immunity is, however, sufficiently remarkable, more especially when the 

fact of the constant traffic and communication with the plains 
is borne in mind. Any one descending the Ghftt to Metapollimn 
on the day previous to the weekly fairs at Coonoor and 
Gotacamnnd, must realize that isolation and consequent non- 
llaliility to introduction of a poison can hardly in this cas(! afford a satisfactory explanation of 
the iion-occurreiicc of the disease, and this is confirmed when it is remembered tliat eases 
of cholera have been imported from the plains, tbe patients dying in the GhA,<Jii, or shortly 

after arrival on the plateau. The locality in itself seems to 
present some conditions unfiivorahlo to the development of 
the disease. What the exact nature of these conditions may 
he is of course a matter of doubt in the present state of oiir 
knowledge, but tliere are many things present which seem to 
favor Petlcnkoferis views as to the importance of soil. 

20. The basis of the plateau is forminl almost exclusively of gneiss rock. On this 

a thick layer of dense retentive clay is superimposed. 
Tlie surface soil is formed of vegetable mould from two to 

ihrcc fifct in thickness, and between this and the clay there is a layer of gravel varying in 
thickness from a few inches to several feet. Tho clay stratum varies much in depUi in various 
plaoes; for, formed tis it appears to bo by tho gradual disintegration of the gneiss, 
it is on the slopes of the Ghdts constantly liable to bo washed away by tho ruins; while, 
on the other hand, on the comparatively level surfiice of the plateau, it settles down in 
xifi', and accumulates in layers of constantly increasing thickness. It presents various shades 
Ilf red, white, and yellow, and frequently on section shows the markings of tiio rock 
from which it is formed with bauds of quartz still {wrsisting in an unaltered state. Its 
groat density is demonstrated by the hardness and sharpness of outline which such sections 
retain, tlieir surfaoes being so compoct and firm that they become covered with liolien, 
like unallcred rocks, tuid unless directly exposed to the sun, it retains its moisture during 
lung priods of dry weather. Now, when a soil of this kind is associated with general undula¬ 
tion of sindace, like that prevailing on the plateau, it is evident that conditions such os those 
prescribed by Pettenkofer for tho development of cholera can only be of very partial 
I incurrence, for tho soil water passing readily through the vegetable mould and gravel comes 
upon the dense retentive clay, and having reached this runs along its surface, and oan only 

aecammatie in' the hasin-like hollows occurring between some 
AiipumuliiHoM of ioll moiitnw can the slops. Tbe rain which falls during the wet season, 

iiuly occur ,u looal.z^ aiKita. J ^ 

surface of the hard ground, is imbibed and retained by these morasses to suoh an extent that 
tbroughont the year, including the whole of the dry monsoon, a constant and'abundant supply 


Tliis inimnnitv exists In spite of 
l•llnstnllt ciiimiiimicatioii witli localiUcs 
(iTOUv to ciiulcrii. 


Ami 


ill spite of notunl introduction 
of ciiscs Ilf tbu disease. 


Miiny plicnomenn fiivoraiilc 
tenkufvr’s views. 


Nature of tbe soil. 


lo Pot- 
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Oocxl quality of tlie water. 


of water ie yielded by these natural reservoirs.’** It is then only hr these hollows that the 
assnWedly important aconmnlation of orjSfanio matters and gradual fluctuations in soil 
moisture can take ptnee to any extent; aad the inhabitants of any eollootion of houses ocm-.u- 
wing such a locality cminot be supposed to lie living under comlitions conferring excinption. 
Throughoot the plateau there are few liottses so situated. The lladaga villages, t he Toda Muutls, 
„ .. . , &c., are almost invariably on slopes iiroviding thoniugb 

•"■j ft' ««»>«.««h,,, 

houses and the greater portion of the bazaar at Ootacamiinil. 
The lower row of honses in that bazaar however, and great part of the village of (’andle, 

lie so low that they can hardly be snppse l to be otherwise 
Exccptioiis. than subject to the soil conditions of liability, and this is more 

espeoiaTly the case as regards the former, situated as it is on 
low flat ground, which is close to the margin of the lake, almost on the same level as the water, 
and liable to pollution by organic matters draining from the ufiper port ions of the bazaar which 
wenpy tlie steep incline at the lower part of the hill on which the jail is situated,—a hill on 
which the clay stratum is only covered by a very thin layer of loose soil. 

21 . The general immnnity of the NeilgKorry plntoan ap])curs to bo (]uite in aecordance 
with the requirements of the soil theory, and therefore in so far confirmatory of its sonndnoss. 
Bnt at the same time this immnnity cannot lie said to be explicable by means of it alone, to 
Tlu- rxiilaiintion of tlw relativo fhe exclnsion of others, since here, as previously noted in 
inimnnWy of th« nfforiteil by the reference to Palaveram, the facts arc eajiable of being interpre- 
«mi thi'ory not the only tenable ona. ted in Support of various theories. The wafer in the streams 
is of extreme purity, and a great bnlk of the inhabitants vise such water. No doubt niaiiT 

of the inhabitants of Ootucamitrid derive their water-snjiply 
from wells in which the water at some times of the year is 
close to the surface. Looking at the physical nature of the soil alone, it might be 
assmned that each water was spc'cially liable to contamination from the entrance of organic 
impurities by drainage through the soil; and so it almost necessarily would be, had not. 
the soil, os I am informed by Mr. Bronghton, Chemist to the Cinchona Plantations, a very 
great power of retaining and absorbing such jm]iuritics. Where the water is derived 

directly from any of the marshy hollows, it is liable, occa¬ 
sionally at least, to contain a considerable amount of organic 
matter, llrat this is the case appears to be demonstrated 
by the condition of the water in the new reservoir for the water-supply of Ootiu;amniid. This, 
ill the autnmu of 1870, showed very decided mieroscopto indications of organic pollution,—a 
pollution the existence of which, though at first much doubted, was confirmed on chemical 
examination.f Allowing, however, for all ordinary contingencies, the water-supply, unless 
directly contaminated by drainage, as in the case of the lake at Ootacamniul, is of excellent 
quality, so that the facts speak nearly as much for the water as for the soil theory. 

The only theory which totally fails to cxiilain the nceur- 
T.aalfi„Iur«<.f^™nteKion5atoxpl«n«. ,^^^0 j,,- „„ „„ instu.Kie of excmtition is that of 

the pure contagionists, in which direct communication of the 
poison from person to person is supposed in itself to be sufHoient to enmire the spread of the 
disease. If this were all that were neei'ssary, it is almost incomprehensible how any locality such 
as the Ootacamund bazaar, dirty and crowds ns it was formerly,J and to a certain extent is 
still, should have for so long a time enjoyed an almost complete e.xcmption, in spite of constant, 
eonamnnication with localities in which cholera prevails; nay more, even in sjiite of the aetnal 
inlrodnct.iou of the disease into it. This comes out with all the greater force when wo take 

.. into consideration the facts in reference to the occurrence, of 

8nmU* * * § >]K>K within this area of ex«mption iroiu chohira, Jor 
we do not find that tlie former disease has any iliflictilty in establishing and diffusing itself, 
but, on the contrarj', that it is one of the most prevalent and fatal diseases occurring among 
the inhabitants of the platean.§ 

■ 22. The facts of the case seem decidedly to indicate the probability that the exemption 
. from cholera enjoyed by the inbabitan1;S of the Ncilgherry 

plute.au is to be'aserilied to some of the physical conditions 
under winch they live; and, certainly, among the most strik¬ 
ing of tliese are the general configuration of the surface, the nature of the soil, and the 
excellence of the water-supply, the two former taken together providing aa abundance of well- 


Honreoa of water-supply necasionnily 
liable to orguulv contemiuntiim. 


• Oeni/raphical and Stat'utkal Memoir ef a Bnrrey of the Koilffherr^ Mmatains, by Captain J, 
Oiiehterloiiy, Modroa, 1847. ... . „ 

+ For of micrOHflopic oxfttiiinfttioii of water, Note A, 20—123. 

J " Hitherto houses appiar to have been erected at the will of the occupiers, and streets formed without 
regom to drainaire or vontilotion. The lake is beiiiR rapidly enoroached ui>'m liy the acmnnulalion of refuse 
and filth op its banks, the same being first turned into garden-ground and aftermardn into huildiaif sites."— 
Itepirts hv Insiiector fleneral of Hospitals 1). Maophorson, 1802. 

§ The niosl prevalent disesse among the oborigines is small-pox."—Macpliersoa op cit. 
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drained sites for habitation. In reference to the soil, it must be carefollj^ borne in mind that 

the conditions assumed to confer immunity are not nniversal 
Oconrrence of omm locaUy origiiist. throughout the whole area, and ibat the occurrence of locally 

prove* the loU theory, originating eases of cholera in no way disproves the soundness 

of Pettenkofer’s views, unless it is dearly shown that the 
precise localities in which they occurred were subject to such conditions. This is of special 
importance, as it is said that cholera has occurred on the Fulney Hills, and the mere fact 
of the occurrence of cholera on such a plateau might be held to decide conclusively against 
the soil theory as propounded by Pettenkofer; whereas, the bare fact of the occurrence of 
cases of the (hsease, without accurate data as to their localization, is really of no value os 
proof either in favor of, or against, the theory. 

23. Salbm. —The town of Salem has long had a bad reputation os a locality specially prone 

* to cholera,* and the facts regarding it are the more wor^y of 

luiportunco of finiciD «• it cbolem investigation by reason of its close proximity to the exempt 

looallty. Shervaroy Hills. It is 1,000 feet above the level of 

the sea, and 100 miles in a direct lino from tlie east coast, and it lies in the lowest part of a 

shallow basin which is bounded by the Sbervaroys to the 
Situation of tbo town. north and by numerous small ranges and detaohra hills to 

the south and east. The Tyroniuny river, which rises in the 
Shervaroys, traverses the basin, piissing close to the town, and bounding it on the north and 
west. This river, from its short course and small drainage area, is liable to great fluctua* 
tions in the amount of its contained water, and daring the dry weather it is reduced to a 
mere series of isolated pools. The soil throughout the basin is very shallow. It is red and 
full of fragments of decomposiug rock, which prevail to such an extent in some places as to 

form a sort of gravel which is excavated for use on the 
Niitnre of tbe iwiL roads. The soil within a tew feet of the surface passes into 

the disintegrating rock, and masses of bard unaltered rock 
crop out in all directions. The water-bearing stratum is almost everywhere very superficial, 
the water in the majority of the wells and in the hollows and excavations in the soil being, 
at the close of the monsoon, within a foot or two of the surface.f 

24. As would naturally be expected in regard to an area like this, which receives the 


. . .... drainage from numerous hill ranges into a shallow and 

nc ^"^ount of *otl gongonal fluctuations in amount ofe oil 

moisture are very decided. That this is the case was clearly 
manifest from the facts observed during two visits to the locality,—the first made in the 
middle of November 1870, the sccoud in the end of January 1871. In November, after 
the heavy rainfall of the north-east monsoon, all the wells which wore visited in the town, 

with one exception,J showed water within a foot or two 
WHter-Ievek in November 1870 and of the surface of the ground, the river was full from bank to 
Jsnusry 1871. bank, and numerous shallow depressions of the surface of 

the ground were occupied by clear streamlets of running 
water. In January, on the other hand, the wells had sunk considerably, the river had left mud 
banks exposed in its channel, and the smaller streamlets had, almost without exception, totally 
dried up. Although a considerable diminution in soil water woe evident, there was still, in 
January 1871, a very unusual amount remaining, due to the exceptionally high rainfall of 
1870.§ In consequence of this, neither the wells nor the river were so low os usual at that 
time of year, nor was the general surface of the country so thoroughly parched, but still retain¬ 
ed a considerable amount of greenness. 

26. The principal facts to he noted in reference to the occurrence of cholera in Salem 

are as follows:— \»t, the disease usually manifests itself as 
Fiict* regardiug cboler*. an epidemic in tlie dry weather, beginning to appear in 

Decemlier, when the river has become low,|| and reaching its 
maximum in Murcb, April, and May; it is believed that its appcarauco cannot always 
be ascribed tbe introduction of oases from the outside; ^rd, the old jail, which lay very 


*“ Cholera and intemtittent fever have been endemic for many yean, ipecially in March. April, and May. 
At this time the numeruu* tank* and extensive rioe-gronnd* in the vicinity are burning dried."—Maepbenon 
op cit. , 

t For reBult* of microscopic examination of spemmens of water, vide Note A, 24—^26. 

J The exceptional well wa* that in the comjxiund of the Civil Dispensary. In it tlie water-level is far 
removed from the surface, and it farnisheg an apparent example of unfitness for furnishing data regarding the 
general conditions of soil moisture in tbe loewty.—Fsrfe p. 148. 

§ The following figum, extracted from the meteorological register at the Civil Dispensary, show the 
relative amounts of the rainfalls of the lost three years 

In TsRtba 

1. tFrom Ist April 1868 to 31*t March 1866 ... ... 80‘0l 

*. 1869 „ 1870 ... ... 87-08 

3. „ „ 1870 to 23rd January 1871 ... ... 42-30 

II The first case has more than once appeared in a street close to the river. 
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low, and clow to the river, was v^ subject to epidemic outbreaks of the disease, while the 
new central jail, situated at some distance from the town and river, and in an open, high and 
dry locality, shows little liability; itk, the chief articles of diet among the native popula¬ 
tion are rcyi, atmboo, and cholum, and as usually occurs in any locality in which the 
times^ for the introduction of the new grain into the bazaar, and for the occurrence of cholera 
coincide, the natives assume that the two facts stand to each other in the relation of cause 
and effect. 


26 . 


_ The locality (bniiiliea ipedal ftiolli- 
tiM for the local derelopmaut of 
cholera according to the toil theory. 


Taking everything into consideration, Salem certainly presents very many features 
which appear to accord well with Professor Pettenkofer's views 
as to the importance of soil conditions in influencing the 
localization of cholera. The general nature of the soil of 
the valley is precisely that assumed to afford special facili¬ 
ties for the development of the germs of the poison if intro¬ 
duced at a suitable time; the town lies on the lowest part of the valley, close to the river, 
and the period when cholera manifests itself is one in which subsident changes in water-level 
and soil moisture prevail,—a period, therefore, which in a locality with a shallow soil receiving 
the drainage from numerous hills, is likely to present the required soil conditions. 

27. In connection with the last point, it is worthy of note that, in the dry weather of 

1870-71, the manifestation of the disease was at any rate 
Cholera of 1870-71. delayed, as, up to the close of January 1S71, there had beeu 

very little cholera in Salem, so that in this season an unusual 
degree of soil moisture coincided with a small development of cholera. It may, of course, be 
. . argued that this coincidence is only of imfiortance as implying 

ovoImi unusual bulk of water, and consequently an unusual dilution 

of the organic matters contained in it; and this, no doubt, 
may be the case. It must, however, bo recollected that there is more or less assumption in 
such a view of the case, while the stote of soil moisture is a positive fact. 

28. Why there should have been special obstacles to the entrance of choleraic material 
Incompatibility of tb. cholera phe. “to the water in this particular year remains to be shown. 

nomonn of Salem with s porely water Indeed, as regards the general seasonal occurrence of cholera m 
theoiy. the station, it is not very easy to understand how any theory 

laying much stress on such entrance can account for the facts, seeing that the disease invariably 
tends to manifest itself after the dry weather has continued W some time, and when there are 
no B])ecial facilities provided for the in-woahing of material contained in the .soil. 

29. The want of definite data concerning the conditions prevailing in previous seasons, 
deprives the observations regarding those of the past year of much of their value j still 
there can, at all events, be no doubt that the soil theory appears to hold its ground, and 
to be quite as much in accordance with facts as any other theory; and there is every reason to 
hope that the accurate observations on soil moisture which have been recently cstablislied will, 
in a locality such as this is, afford most valuable information. 

80. Thb Shbbvahoy Hills. —These, from their close proximity to Salem, arc rendered 

peculiarly interesting, as they afford an apparent instance of 
SituBtion of the ShiiwOToy range in pettenkofer's exempt localities, in immediate contrast to an 

area which is specially prone to cholera. The range lorms one 
boundary of the Salem valley, and at the nearest point approaches within five miles of the 
* town. The plateau has an area of about “ 100 Bijuare miles," 

.Size and nature of the plateau. greater part from 4,000 to 5,000 feet in 

elevation. There is hardly any level ground on the plateau, and everywhere throughout it are 
steep slopes showing an extroominary amount of smooth denuded surfaces of gneiss rock. 

81. The most marked difference in the soil on this plateau, as comtiarod with that on 

the Ncilghorries, is its extreme shallowness, which imparts 
Nature of the eou. peculiar features t^ the scenery on account of the amount 

of exposed rock, and of the stunted copse-wood character which it induces in the vegetation, 
liie soil "in forest cleared lands and the deeper valleys is dark vegetable mould of considerable 
depth, resting mnerally on reddish day, arising probably from the decomposition of the surface 
rocks and lociuly formed laterite. In opener parts the soil is shallower, of a light brown color, 
and resting on a similar subsoil. There are also one or two marshy situatioijs, in which, as in 
similar localities in the Neilgherries, peat has been form^." The soil is in fact very similar to 
that on the Neilgherry plateau, and has apparently been formed in the same manner by surface 
accumulation of vegetable mould over a subsoil produced by the decomposition of the gneissio 

of toe range. We do not here, however, find toe results of this decorapositiou accumu¬ 
lating in layers of such great thickness as has been the case in the Neilgherries, because, from 
the general contour of the surface, it is not suffered to remain in siiu and settle down, but is 
oonstaiiUy washed away to the low country in greater or less amount, in many cases to such a 

Q1 
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dAdrna u to leave the rook beneaUi entinly denaded, and almost everjnvhere snfioiently to 
{iNvent any great aocnmulation. 

8*. «*The hill streams are nnmerons, though of no great mm, and, from the sloping nature 

of the ground, they very rapidly find their way to the low 
streuai sad well*. country. %ey soon diminish in volume after the rainy seasons 

are over, and in the months of January, Fehruaiy, March, and April many of them dry np. 
Drinking water is generally obtained by sinking wells in suitable localities.* ITie ranning 
water has generally a taate wfaitdi ia not quite pleasant. The bill natives iMlieve that the 
bad quality of t^r water during tiie hot months it the cause of the endemic fever which 
afli)<!t8 them at that sewon."t The« is a considerable popolatira permanently resident in the 
hills, consisting of a limited number of Europeans and faalf-oastes, of cooltes employed in the 
coffee plantations, dee., and of iite Malayalies, the hill tribe of the range. 

88 . It now remains to be considered how far, and in what way, the conditions under 

which they live can account for the immunity from cholera 
Batins fuiors of toy oonUgientet .(vhiob they enjoy, and which, as far as information is attain- 
doeWa. to «pWatteftou«««diag at,]*, has, up to the present time, been perfect. In tho first 
eimmniuyo ervarqy*. place^ #11 explanations of tills fect founded on supposed 

ssedation, and coasequent non««xpoeure to the poison of cholera, may be set imde, as even more 
untenable than in the case of the Nalgheny plateau. We have here an area of such small 
size timt isedation is prevented even more eficctualiy than it could lie in some parts of the 
J^ieiigherries; sad theie is a suffidentiy large resident population to afford ample field for 
an epidemic to woik upon, if for its prodnetiott all that is required be the intimaction of 
a poison from without. That sudi is the ease is demoostrated by the frequent occurrence of 

^ epidemics of smalbpox, and yet, although “ for the last 40 
Epidwnlci of luMlI-pox frequent. ^ human intercourse 

between the bills and Salem, fhe utter a town from which cholera is oddom or never absent, 
and though coolies have oontraeted chokm in Salem and died of the disease on the hills, yet 
it has never spread or assumed an epidemic form. Some conditioas necessary to its propagation 
are evidently wanting. Its germs have been frequently introduced, but conditions neccssaiy to 

their development have as yet been wanting.'* Thus Dr. Cornish 
Abswee of lome local condition or wrote some years ago, and, as far as evidence goes, the 'condi* 
ttim^of elitdc^"*'^ '** **** **^‘’**’*’’ tions alluded to have continued in force until now. The 

purely contagionist explanation having thus failed to throw 
any light on the matter, we may now consider what jhe water and soil theories can s^gest. 
Any theory which regards water as the nitlus for the development and the means of diffusion 
of the cholera poison IB, in a case like this, lialJe to almost precisely the same difficuities as 

the pure contagionist theoiy in affording satisfaotoiy ex- 
Diflicnltic* in the (wyof my espJs- phination of the existing exemption, seeing that it insists on 
Uieor?e^ ^ isolation as the only effectual preventive; and in a localit}' 

like this, where the water-supply at certain times of the year 
is far from exceptionally good or free from liability to direct pollution, the difficulties which 
come in fhe way of su^ im explanation cannot be set aside. It cannot be niged that 
there is any unm^ clesnliaeBs among the ocxdies on the hills, and as regards the M^ayalies, 
twe are told that the vicinity of their huts " swarms witib filth and exhales a putrid odour,"^ 
, BO tiiat it osn hardly be supposed that they are more particular 

the entranoe of organic impurities into their drinking water, 
and this, as we have already noted, is in general scanty and of doubtful quality during the ^ 
weather. This last point, when taken in conieetion w^ the existing exemption,appears decid¬ 
edly adverse to the univerul applioidnlityof the other waiter theoiy, which supposas an outbreak 
of cholera to be the inevitable resultof tiie introduetkm by human intercourse of a speoifip poison 
into any locality ia which the water-sni^ly is liable to contain organic imparities. 

34. The shove theories beug appaieotly inoapaUe of affording a satisfactory explanation, 

it remains to he seem how fu a theory whkh hmds soil influ- 
The loll theory weet* th* wcpilHi. pgnmioant importance in the loadiaatioa of 

mont.oftho«.,«,h«tur. for the fartT Observed. That it does, in 

appearance at feast, better meet tbs requnemeats of the case, there can be little donbt; for here, 
to an even grMter fxtent than on the fMlgheny pbAean, it is only on isdsted spots that 

E '‘oils of soil fomkhiug tbs assasMd conlitiorns for liability can exist, and eo long u the 
of the hnman habitations «re mot situated in such iqiote then co^lo he a general 
immnnity. 


* Tor mult* of micnmconic oxaminafian of samfle* of water, vide Kote A., 87, '2B. 
t The Shervaroy Mitla,\sy W. K. CoraiA, Eia., T. AC. S., SamtarjComnnwiionerfor Madras. 

X An aecvtinll ^ ilk MnUynUn or BiU-men itAutbitmg tis Shervarvy aERlle, bjr AAs Shortt, a. As. 
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35. The MysoBE CoiTimtY.— The moit important feature in thistract, as reja^rdePettenkofer'e 

theory, is the extremely shallow nature of the soil, combined ns 
Import#^ of oCTtetn phyticsl gjj nndulatine surihce, which produces an endless series 

r«.tor« of the My«^« country. ^ aepamt^ from one another by 

ridges of various magnitude. The basis of the oountiy, as usual in the south of India, is composed 
of gneiss, which crops out through the thin soil in all directions, in some places forming sm«x*th 
flattened surfaces, and in others rising into mounds or abrupt naked hills. The rocks of this 
basis vary greatly in appearance in different localities, in some showing very manifest foliation, 
and in others being hardly distinguishable from granite. They vary also in the amount 
of disintegration which they have undergone; for while in many places they appear hard and 
unaffected even on the surface, in others they are softened, disintegrated, and fissured to various 

depths. The soil superimjmsed on this basis is in general red, 
store of the so . porous, and filll of fragments of the disintegrating rock, into 

which it often passes by almost insetudble gradations. In many places it is only a few inehes 
in thickness, but in others it has accnmulatod considerable thicknews, and attained a depth 
which permits of trees flourishing and attaining dimensions much greater than those which 
they present over the country in general. Some of these hollows are, however, very deficient 

in soil, and show exposed rock surfaces. The hollows, 
Bnnited accntculft- ,^j,gther hare or soil-covered, frequently contain accumulations 

’ ' of water, retained cither by the natural contour of the surface, 

or, as is far more generally the case, by bunds obstructing the line of drainage. 

36. These bunded tanks abound everywhere, and are of very great importance to the 
agriculturist, as, in a country like Mysore, if there were no means of storing water to a lar^ 
extent, the small rainfall and the general nature of the soil and surface would inevitably result in 
the pr^uction of extreme dryness during a great part of the year. Immediately below the 
bund of the tanks there are usually patches of ground under wet cultivation. The villages are 

,, 1 .u » „ gCTerally situated in the immediate proximity for oonvenienoe 
" in procnnng water for irngution and drinking purposes, and 

because the natives belieye that by living in the hollows ihit)' arc less liable to suffer from 
malaria than they would lie were their houses placed on the elevated portions of ground. 

37. These bunded tanks must, from their very nature, exert an important inflnenne on 

the conditions of soil moisture in their neigblionrbood, an 
influence entirely different from that of any mete puddl^ or 
stone-lined excavation in which water is accumulated, and 
must artificially induce a state of things not naturally proper 

to the locality. The bund in obstructing the natural line of dmtnage and accumulating a 
body of water beliind it, forces moisture and soil water backwards into the soil above, over an 
T. varying with the lie of the surface and the height of 

the bund, an area which otherwise would in many instances 
be entirely and thoroughly drained to the exclusion of any aocumnktion of soil waters.— Vide 
Plate I, fig. 2. In this figure it is shown that in the area A there is an accumulation of 
soil moisture due to the height of tlie water in the banded tank B, an accumulation which 
would not exist were the bund C removed and tbe vater permitted to follow the natural line 
of drainage. Tlie areas ocoupied by these tanks vary greatly at different times of the year, and 

^'‘7 which at &e close of the rains show a surface of 
water several miles in circumferenoe, almost or entirely dry 
up during the hot weather. 

38. There are almost everywhere numerous wells, but the water in them is so frequently 
brackish as to be little used for drinking purposes whore tauk water is attainable, and not liable 
to any special souroe of pollution. The water-level in these wells is in general far removed 

. , from the surface, and deeply sunk into the rock. There are, 

ve wa r n w . however, a certain number of exceptional cases in which the 
water-level is superficial, and the well a mere cxcavBtion*into the wnter-liearing soil of a hollow, 
or into the rock keueaih it to a slight degree. Bearing these very general frets as to soil and 
water in mind, we have now to oonsider cholera in connection with them. 


ImpottHiit inUnonco exerted by them 
bunded wrfitce tanks <m oonditloBs of 
aoU muistare in their neighbourbuod. 


39. Cholera is tlmraghout the greater part of the Mysore country invariably introduced 

from without. Whether there is any ^rt in which it is 
Is cboUn onde^c m the Mysose gjjjgniic jg a matter of debate. But we find so high 

country authority as Dr. Balfour, in his Statistios of Cholera, 

classing the north part of Mysore amonpr the endemic localities of Southern ladia. The rest 
of the country shows in general no special proclivity to diolora, and the disease, save in certain 
localities, is not of frequent occurrence. Its frequency in certain places appears, sometimes at 
least, to be closely related to the existence of special facilities in them for the introduction 
of the diseose or its causes from without, in snob cases, anything which dimin- 
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uhes these facilities tends 
Fnoti KgtrdiBg Ciollar. 


Gcnmil jirevulcnee of cholera, ac¬ 
cording; to the luiil theory, thould occur 
in a nmmtu of luoietnre in inch a coun¬ 
try aa Mysore. 


also to diminish attacks. The town of Collar is, as -1 am 
informed by Dr. Kirkpatrick, Surgeon to the Mysore Com¬ 
mission, an example of the truth of this statement. It is 
alleged that, since the opening of the Railway has diminished the great stream of traflSc 
and pilgrims through the town, it has lost the special proclivity to cholera, for which it was 
formerly notorious. 

40. It seems to he supposed by some that the existence of cholera in an epidemic form, 
in a country with a soil like that of Mysore, is incompatible with the truth of Pettenkofer's 

theory, and there can be no doubt that in such a tract 
In luA » roimt^M My|mre there numerous special localities presenting con- 

^ ditioQB which ought, according to the theory, to provide 

exemption from local development of the disease. This, however, can in no sense bo asserted 

of the country as a whole. On the contrary, localities are 
Hut th^aro^amjj^mng every present which have the precise characters favoring 

the existenoe of the conditions which are assumed to be essen¬ 
tial to the local development of the imported cholera germ. 

41. From the very shallow nature of the soil in general, the great variation in its amount 

„ . , , ,,. in different places, the moderate rainfall, and the very unequal 

distribution of the rainfall water throughout the soil? we 
cannot suppose that at any given time uniform conditions of 
soil moisture prevail over continuous areas of any great extent; and we cannot, therefore, 
according to the soil theory, expect to find a universal prevalence of cholera at any particular 
season, os the meteorologicd conditions which will render one jiltme liable will render another 
partially or totally exempt. From the generally distributed shallowness and dryness of soil, we 

ought to find cholera generally prevalent at a different time 
of year from that in which it prevails in alluvial or other 
kinds of fiorons soils which are highly charged with water; 
for it is plain that a continuance of dry weather, which would 
only reduce the amount of soil moisture in the latter, would 
so thoroughly dry the soil in many parts of the former as to render it unfit as a nidus for the 

supposed germs of cholera. Now the truth is that we do 
P»cti agttsc with_^hi i i priori con- general prevalence of cholera throughout the Mysore 

country to be during a time of year when showers prevail, and 
a certain amount of soil moisture is kept up. On the other hand, in those places in which local 
aconmulations of water are retained, whether by natural or artificial means, there must fre¬ 
quently be localized areas in which the soil at certain seasons is almost saturated, and is in fact 
in the condition of a shallow, water-logged, alluvial soil, so that with a general prevalence of the 

.. ... , , disease at one season, localized outbreaks may occur at almost 

vonZSvsSSiTn “ay without necessarily implying any inconsistency in 

the soil theory. 

42. The country, as a whole, presents an excellent field for oliservation from the numerous 

. .. «... slmriily defined differences in character and conditions of soil of 

the different areas throughout it. In the ineantime, accurate 
data as to the exact localization of the disease at different 
times of year, in different places and in the different parts of the same place, are wanting, so that 
a definite judgment as to the bearing of the country with reference to the soil theory cannot bo 
formed. What we do know is, that the general prevalence of cholera is during the showery 
weather of the south-west moonsoon, and this taken along with the prevailing soil-characters of 
the country cannot be regarded os otherwise than favorable to the soil tlieory as expounded by 
Professor Pettenkofer. 

4fi. Tlie localities visited in the Mysore country were Bangalore, Toomcoor, with some 

.. „ villages in the neighbourhood enjoying a reputation for im- 

'^*** " muni^, and Clospett and Mysore Town os special cholera 

localities. 

44. Banoalore.—T his station has an elevation of 3,000 feet above sea level, a mean 
temperature of 75'4, and a rainfall of 25 inches. 'Hie rainfall is so very moderate because 
the existence of “ the eastern and western hill ranges, distant 00 to 80 miles, tends to break 
the force of the monsoons, and although heavy showers are frequent, rain is rarely of long 
continuance, and by no means equal either in duration or intensity to the monsoon rains 

of the adjoining low-lying country of the Eastern or Western 
Coasts. The rainfall at Bangalore is so fairly distributed 
over the months from March to October inclusive, that even at the height of the hot weather, 
the cantonment continues to preserve its verdure little impaired. 


Bainfoll at Bangalore. 


* Beport on thf Station, Barracks, and Sospitals Bangalore, Bobert S. EUii, c. a., 1866. 
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45. There ia little to ^ noted here regardiniw the soil of Bangalore, aa it presents 
precisely those characters described previously as prevailing throughout the Mysore country, 

, . that is to say, it is very shallow, red, and gravelly, resting on 

* ° ” a basis of hard rock which crops out on the surface in all 

directions. Here also the surface of the ground is undulating, consisting of a series of shallow 
basins and slight limiting elevations, the hollows being fretiuentiy occupied by bodies of water 
either freely exposed on the surface in natural and artificial tanks, or more or less concealed by 
soil, and only manifesting their presence in shallow surface wells. From the smallness of the 
rainfall, water is by no moans abundant, and a really satisfactory source of drinking water 
Wtttor-supoi appears to be still wanting. The tanks in the meantime are 

* liable to a certain amount of p>llution, and the water 

furnished by many of the wells is not only scanty but very brackish. 'ITie wells, with the excep¬ 
tion of a few Borface ones, are deeply sunk into the gneiss rock, and their water-levels are far 

removed from the surface of the ground. The one from 
V8 WB in wo 0 . which oliscrvations retarding Pettenkofer’s theory have been 

derived, shows according to the returns a level varying from nearly 87 to a little almve 40 
feet from the surface; and it is hardly doubtful that very little information of any value can 
lx> hoped for from the oltservations recorded, seeing that it, in common with the other similar 
wells, cannot furnish any exact information regarding changes in the soil moisture above the 
rook. (r*rf« page 148.) 

46. Cholera has frequently prevailed in Bangalore botli among the troops and bazaar 

r X. t t n 1 „ population. Dr. Balfour gives the following statistics 

Proquoncy of cholera in itengBloro. * * ■■ ■. • i i* “ i 

^ ^ regarding its occurrence among various bodies of troops 

during periods of time ranging from 8 to 12 years. 



AvenMTP Aimuftl lUtlo 
per l,fNK> moan atreniflh 
Admitted. 



! H. M.’« Infsntiy, 1«31.38 
I „ HuHoars, 1K30-88 
„ Offluoru, 8 years 
j. H. Co.’s Foot Artillory, 1830.34’ 

„ Horso Artillery, 1820-1842 


47. In considering the soil theory in reference to Bangalore, it must be admitted that, 
. , .... •.!.! .u while there are many places which are evidently subject to the 

assumedly important conditions for liability, there are on the 
unhvonbbto^olocaliUivolapmentof other hand voiy many others which, on a superficial exomma- 
cholm. tion at least, would appear to be so situated as to have a veiy 

great likelihood of immunity, if immunity be necessarily due to the absence of thwe condi¬ 
tions. Such being the case, until we have exact data regarding the precise local distribution 


* Extract from Appendix A. of some Beport. 
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of the oases occurring in any epidemic with their relative times of occurrence, and of the 

soil conditions indicated by rainfall, &o., under which they 
Consequent of very accurate ocourred, it is useless to endeavour to draw definite conclusions 
o rvB lolu. regarding the extent to which the soil theory is here appli¬ 

cable. In the acquisition of such data, it should be carefully kept in view that it is evidence 
showing development from a local centre, and not of the mere occurrence of cases, that is 
mainly important. A certain number of isolated coses, due to the action of a poison acquired 
elsewhere, may, according to the theory, appear in any place. Begariing the general seasonal 
occurrence of the disease, Br. Kirkpatrick, ^yhose long experience in the Mysore country 

renders any information derived from him of special value, 
j-'ucts n-garding the normnl icaMuiU iufojijjg mg that, as before mentioned regarding the country 

in general, cholera usually prevails in Isangalore in the 
months from May to September, that is, at a time when the shallow soil is frequently 
moistened by heavy showers. {Vide page 169). These showers may, no doubt, he regarded as 
of importance, not on account of the changes in soil moisture which they induce, but because 
of the jKtllutiou of the water-supply which tiicjr may induce by tlie in-washing of organic 
impurities, which may either, directly by poisoning or indirectly by predisposing, lead to a 

Still the fact remains that the general season of prevalence 
is not that in which the water-supply is most deficient, owing 
to the failure of the wells from continued drought, and 
consequently not that when the inhabitants arc most depen¬ 
dent on the concentrated water of the tanks.* 


general diiTusiou of the disease. 

Sooion of occurrence not that of 
greuteat diminution and coucentmtiou 
of water-gupply. 


48. The chief things to bo noted regarding Bangalore appear to be shortly as follows :— 
Iff, tlmt the nature of the soil is such that the occurrence of cholera in the station is by 

Concluslona regarding the hearing* of means inconsistent with the correctness of the soil theory ; 

the chief cholera facto of the atation that tho Usual BCiison for the occurrence of the disease, 

on tho soil theory. when taken in oonnootioii with the nature of the soil and 

distribution and amount of rainfall, seems rather to favor the soil theory, as showing a coincidence 
between changes in soil moisture and development of cholera, but that it cannot be said to 
favor it, to the exclusion of tho water theories; Srd, the cholera season includes within it the 
months in which one of the two seasonal increases of cholera in Madras takes place; but, in 
as far as information goes, there is no decided tendency to a recurrence in the cold weather. 
On reference to the table of rainfall, however, it will bo seen that there is no soil reason for 

Difforonceg in the local rainfalto and a Cold Weather riso in Bangdore. Up to the Winning of 
choleni^ HuaBons of Miulros and Banga* October, the total rainfall of Madras and Bangalore does not 
loro compared, differ much, being respectively 18‘60 and 17’8j while from 

October to December inclusive, they arc and 7‘12, and the resulting soil conditions 
are consequently very different in tho two places, there being in Bangalore no saturation 
by excessive north-east monsoon rains, but a mere gradual trausition to the complete dryness 
of the rainless months of the early part of the year ; 4M, from tho nature of the sod on 
which the station lies, there arc areas included within its limits which, according to the 
soil theory, ought to bo exempt; from the same cause tho seasonal localization of the 
disease may be expected to vary, oven within tlie limits of the station, different areas being 
afleeted in different years, and at diflerent times in the same year.f 

49. Having through the kindness of Dr. Balfour been furnished with a list of villages 

in the Chittlcdroog Division of Mysore which have a reputa- 

Toomcoop, ttra. and witu a ^ £ exemption, it seemed advisable to visit some of them 

reputotum for exemption. . * ■ 

With a view to ascertain whether there are any physical 

])oculiaritiee about them, more especially os by doing so an opportunity was furnished of seeing 
Toomcoor and Cora, both places which have frequently suffered severely from epidemics, and 
which therefore afford good fields for comparison with the reputed exempt ureas in their 
neighbourhood. 

50. Toomcoou.—^T lie town of Toomcoor is situated on the road botwoon Bangalore and 

Bcllary, and at about 40 miles from the former station. Then* 
itna ou oomooor. nothing ^cial to note regarding the soil, its characters being 

similar to those previously described as prevailing throughout tho Mysore country. The greater 
part of the town occupies a somewhat elevated and undulating piece of ground, but a portion of it 
lies on low ground .almost on a level with the water of a lai^e tank situated immediately to tho 


• Dr. in eomplainitig of the state of the Aligor tank iu 1868, writes—" In ehort, all tho filth 

and sewage of taroe-rourtim of tois large station is emptied into this tank which gives the sole supply of water to 
the entire population residing near it, oa also to the soldiers who inhabit the bameks over it;. the wells within 
their premises giving no suppW whatever in the hot weather " Of course, the state of the tank has since then 
been improved, bnt^thl dearth of water continues. . 

t ¥ot microscopie characters of waters, vide Note A., 20,30. 
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northward. This tank receivos the drainage of b range of hills to the north-east, the water being 
Lurgo tank. retained by means of a fine and long bund, which, extending 

* from the slightly elevated ground n«*r the town, and nnining 

parallel with the high road for some distance in a northerly direction, dams up the water against 
the higher ^nnd. This tank when full is several miles in circumference, but daring the 
hot weather it shrinks greatly, and ocoasionally even totally dries up. The water in it is 
employed in the irrigation of a piece of ground of considerable size on the farther mde of the 
road, and os a source of bathing water, but it is not used for drinking, at least not by the 
Water-supply. higher oasto natives, as it is polluted by a village of chuck- 

lets situated on the bank opposite the bund. On the slope, 
at the town extremity of the bund, exposed rock surfaces crop out, but further to the right the 
slojie of ground is not so abrupt or manifest, and here there are some low-lying houses of the 
town and numerous small gardens. The following rough diagram may serve to make the 
positions of the town, the tank, and the bund more readily understood than a mere description 
can do. 



A. — T-iwh. 

0.— Jliiuai) atul qaHma fKi/ond ihe walls. 
T.-Tunk. 'n.-Bund. 


51. There are numerous wells in the bjwn, the water-level in which varies considerably, 
Water-ltivola of wclln **? might be ex]H{ct^l from the nature of the ground in which 

with the following results 


they are situated. The water-level in three of them was taken 


Well. 

Disianue of water fram auifiutc 
of Krotuid. 

Depth of water. 


Feet. 

IncliPH. 

Feet. 

InclivN. 

1 

4 

2 

U 

S 

2 

0 

6 

12 

0 

3 

11 

6 

IG 

4 


No. 1 is situated in the soft gfround near the large tank, and is much used by the natives 
of the lower part of the town, who state that, although its water-level varies greatly at different 
times of year, and though it becomes vety low in the dry weather, yet it does not absolutely 
fail. Both the other wells are on the higher ground, No. i being that in the court of tlm 
native rcst-honse, and No. 3 at no great distance from it. The water in No. 1 and the wells 
in its neighbourhood sunk in the soft soil and sh'owing a very superficial water-level, 
appeared manifestly to be a portion of the body of water retained by the bund, and shewing 
itself elsewhere on tdie surface in the tank. What the precise nature of the soil in Nos. 2 and 3 
is could not be ascertoined, as they were stone-lined beneath the water, but taking ^eir 
levels into consideration, along with the fact that the surface of ihe ground rises lightly 
from No. 1 to No. 2, and from the latter to No. 8, it appears to be extremely probable that 
* 1 .., o.. -. 11 ..« water, in great measure at least, to the same 

Jy depenaeDt*on tto tank. * BOHWe, and that we have in Toomeoor an excellent example of 

the groat modifying infiaouce of a large surface bunded tank 
on the conditionB of soil moisture in its neighbourho^. 

62. The diet of the bulk of the inhabitants consists of dry grains, chiefly ragi, only 
Dietary 6f inhabitanta. wealthier high caste people using rice. 
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5S. Tlie district and town of Toomcoor have on various occamons suffered severely from 

epidemic cholera, the year 1869 being the most recent occa> 
Cholera facto of Toomcoor. which it made its apmaranoc. The Sumrintendent of 

the District, Major Burce, having kindly allowed me to coDsult the register of deaths, rainfall, 
&c., I subjoin the following results 




May 
June 
July 
Aupi 
Janu! 

Fchn 
Maut 
Ajml 
May 
Juno ... 

July 

AtiKuat ... 
January ... 
Pohruary ... 
Mamk 
A))ril 
May 

Juno ... 

July 

August ... 
Sopiomber 
October ... 
November 
December... 


January .. 

February... 

March 

April 

Miiy 

June 

July 

August .. 
Sejitemlier 
Oi-tober .. 
Noveuilicr 
December.. 


Prevalent in end of April, May, and 
June; 425 deatbs. 


i Prevalent in June and Jnly. This heavy 

’ full mauily at the end of the month. 


Pour tlioneand eight hundred and forty- 
four dcatlig. Cholera began to prevail m 
April and continued prevalent until Ootolier, i 
when there wae some abatement, hut both i 
e.holcra and fever continued to appear “until [ 
the end of Novemhor, when the early crops ] 
were reaiK'd." j 


No cholera. 
No cholera. 


Piity-two deaths in May and Juno. 


From this registry we find that cholera in the district and town of Toomcoor is a 

disease not of the dry weather, when the water-supply is lowest 
CLolern not a disease of the dry and most concentrated, and not of the periods following the 
Twmtwr.'” ® heaviest rainfalls, sneh as might he supposed to provide special 

facilities for the in-washing of surface or soil-contoiiicd 
impurities, but of the early showery months of the rains. In 1886, when the heavy rainfall 
was delayed, cholera also persisted beyond its onlinary season j but very much stress cannot 
be laid on this, os the influence of famine was at this time also present, " (he people having 
to eat refuse of pounded rice, leaves, &c. j" and the heavy rain of October did not cause 
immediate cessatiou. It is also worthy of note here that the cessation of cholera is registered 
as coinciding with the coming in of the new grain into the bazaars, and that in a part of 
the countr}'Uke this, where the introduction of new grains and the cholera season do not 

happen to occur at the same times of year, no evil influence 
Use of new min not wtocmed a jg ascribed to the former. It may be urged that it is only 
Toomcoor district, which 16 supposetl to be burtml; but wo have already 

seen that new dry grains at Salem ate believed to be con¬ 
nected with the disfjase, where their introduction into the bazaar and the prevalence of cholera 
coincide in season. 

54. These data regarding cholera in Toomcoor are, of course, so imperfect and scanty 

. . ., ..that nothing definite can be founded on them: still they arc 

4 .mci ence worthy of note, because they seem to show the existence of a 

tendency here, as in Madras and Bangalore, to the coincidence 
of cholera prevalence, with a certain amount of moisture, and of a moisture which the Madras 
evidence tends tS indicate as belonging to the soil, and not to the atmosphere. It may appear^ 
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repan ■ubjcct to river 


to be unwarrantable to place reliance on mere data of local minfali as affording an index of 

Boibrnoistaro, and certainly local rainfall iu not a nniverMilly 
L(^l wJnfcll» fcir index of general applicable or strictly accurate index; biit in a country witli a 
HkeMysore, while the special conditions j.re- 

vailing in localixed areas may not be capable of being ascer¬ 
tained from such data, they must at least afford general information. The case is veiy diHcreui 
, ^ , . .... in localities where, as for instance in iho delta of the Cauvery, 

a no n a h comjilete system of irrigation distributes river water 

ibrouguout the soil, and where consequently the amount of 
soil moisture is os mneh, if not more, dependent on the rain of the regions drained by the 
river as on its own local fall. 

65. The {Hunts of main importance to bo noted regarding Toomcoor are,—the 

_ , , . cholera season is a season cbariMiterised by a certain umonnt 

inero cone uBtont. large tank must from its posi¬ 

tion exert a most important influence on the soil-moisture of jiart of the town ; Srd, that 
from the variations in the soil on which the town is built, there ought, according to the soil 
theory, to lie variations in the degree of liability of diflcrcnt parts of if, so that accurnie notes 
of the ](M!ulization of cases are indispensable before definite conclusions as to the applicability of 
Uie theory can be obtained.* 

66. Cuiu.—^This place, a former halting ground for troojis, and a noted cholera locality, 

- r- *** “ifwdtcd six miles north from Toomcoor on the Bclliiry road, 

1 nil ion o ora. which passes w’itiiin a short distance to the left of it. Like 

all the villages and small towns in this district, it is surronndul by a high mud wall, within which 
the houses arc irregularly crowded together. It occupies the lower part of a gentle slope rising 
_ f , 1 , ^™nd of a large surface tank situated to the north- 

irgesuraco iiu . • xvard. Between the bund of the tank and the northern W’all 

of the village, the road leading from the high road to the gate entrance jiasses, while imnie- 
iliatcly outside the wall is a shallow ditch, so that there are three lines parallel to one another 
and at fliirercnt levels,—1«/, tiie tank bund, highest; £««?, the nad below the level of the 
top of the bund; Srti, the ditch innermost and lowest. When the tank is lull, the level of 

the water in it is above the level of tlie road. This was the 
ovc o na erin le nil ’. Detfeinber 1870, and at that time there was also a 

certain amount of water in the ditch beneath the village wall. 

67. The interior of the village, although untidy-looking, from the irregular arrangement 

of the houses, is by no means dirty, no doulil mainly because 
Siiiiitary glopinjj nature of the ground which it occupies allows of 

* ‘ the cosy removal of rubbish, &c. The houses are said to be 

150, and the inlmbitanls above l,0t)0 i» number. 

68. There are several wells within the walls, but the water contained in them is only 

,, .... , used in bathing and washing, as its braokishnisss renders 

it interior lor drinking to that in the tank. One of these 
wells which bad been excavated during the current your was examined. The water-level 
in it was 10 Icet from the surtacc, and the owner asserted that no roitk or hard soil 
hod been eucounievod in digging it; that the water was really in the soft soil appcarwl 
to l)« coiilirmed by the 1‘uct that the sides of the well were lined with <>arthcnwure 
cylinders, as is usual in such cases. A ncighhouring well of older date showetl watt'r at 
aWit the same level, and was reputed to dry up iu the hot weather. It is almost impossible 
to doubt that these w'ells, with such siqieriicial water-level, and excavated in u|)p8rently soft 
soil on a piece of ground sloping to the bund of a surlace tank, are in reality, m we previously 
foivnd to be the case at Toomcoor, dependent in great part on the aceiimnlatcd water of the 
tank. The cases differ, however, in this—that while at Toomcoor the water in the wells is due to 
, the tank, by obstructing the line of drainage, Ibrcing mois- 

pared with tlioae prevailing at Toom- ture lm<A' into the soil, at Cora It is seemingly due to gradual 

TOor. percolation through or hencaih the bund. In Cora we have 

u place with a reputation for liability to cholera coincident with the existence in it of those 
Oora i* a locality fnrai.hing tl.oae conditions which, according to the soil theory, are favor- 
rouditiona wliich, according to the noil able to the dcvelojimsnt ol the cholera jioiscm; lor we nnd 
tlicory, are favorable to the local do* in it a soil permeated by a superficial and lluctuuting body 
velopiociit of cholera. g]j events positively showing this 

to be the case, whether due to the influence of the tank or otherwise). 

69. Exact data as to the seasonal occurrence of cholera in Cora are not attainable, but 

„ , r wc have previously fcen that the early part of the rains 

IS the season lor general prevalence throughout the district 
(vide p. 162), and there is nothing to show that Cora is in any w'uy exceptional. If 
the early part of the rains really is the normal season for prevalence, the’o may appear 


Epr results of microscopie exammatiuii of the tank wntor, vide Note A., 81. 
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Names of repntndly exempt vil¬ 
lages. 


SuiirrcB of fnllaeies in coonoctiuQ 
with such localities. 


U> bo more in favor of the water theories here than at Toomooor^ as the inhabitants 
are dependent for drinking water on the tank, which is more liable to the in-washing' of 
surface impurities than the wells at Toomcoor; but it must be borne in mind that snriace 

drainage from the village is little likely to enter the tank 
No specis) fijciiitiM for ln.wBshiiig of relative position of the former to the bund, while for 

the same reason water from the tank is very likely to enter 
the soil of the village.* 

60. The reputedly exempt villages visited were three in number, vig., Timmarajanahully, 

Linguuhully, aud Tapped Begoor. It is of importance to 
Names of vil- clearly in mind that, in regard to any such instances 

of reputed exemption, there are frequently two sourc(» of 
falliioy present, which necessarily deprive observations regarding the existing loeal soil oondi- 
tioiis of much of their value. These fallacies are,—1«/, one common to localities in any dis¬ 
trict, whether prone to cholera or otherwise, vig., that native testimony alono is of little value ; 
and 2ati, one which is most important in the eyes of those who do not believe in the doctrine 
of tile general diffusion of cholera by atmospheric agency, viz., that in districts or countries in 
which, os in Mysore, cholera appears so much os a disease resulting from the introduction of 
a cause from without, isolated 8]>ots out of the general line of traflio may, up to the present 
. . . time, have really enjoyed an exemption, but an exemption 

hourres^of due uot to any local couditions, inhibitory to the dovelop- 

ment of the disease, but only to non-introduction of the 
material to be developed. This latter fallacy increases inversely with the siac of the 
exempt localities if similarly situated, but at the same time a place even of considerable size 
is of much less importance as an example of immunity, if it be situated so as to have small 
liability to introduction of the disease than a much smaller place is, if situated in any great 
line of traflic, and consequently of liability to such intrudnetiou. These sources of fallacy 
being in the meantime unavoidable, all that can be done is to examine the existing physical 
conditions in any rejmtedly exempt locality, in order to ascertain how far they correspond with 
those supposed by the soil theory to be influential in conferring immunity, recollecting that 
even if tliey ajipear thoroughly conformable, it still remains a matter of uncertainty whether 
the exemption lie an actual fact, and how far it is a fact solely explicable by the soil theory. 

til. TtU9i.ifiAjAMAUULLX.-—This small cluster of houses is reputed te nave always eujuyeil 
.... . . „ an exemption from cholera. It is situated on the Bellary 

road, ten miles Iieyoud Toomcoor and four miles from Cora, 
both of which wo have already seen to be cholera localities. The houses are, us usual, enclosed 
by a mud wall, the door of which opens directly upon the road ; within the wall there are 
only nine houses with a population of thirty. The two nearest villages are situated respectively 
at one and two miles distance; neither of them are on the road; the nearest, Linganhully, 
has also a imputation for immunity; the other is said to be subject to cholera. 

Oii. The part of the couutry in which Timmarajanahully is situated is high and open, 
„ . , and the surfaces of the ground irregular, forming a series of 

li ure o 0 SOI. Bmall elevations, between which are hollows frequently oocu- 

])ied by shallow, sandy water-courses. The soil presents a maximum of shallowness, is of 
the usual red porous character full, of fragments of stone, and broken in all directions 
by bare surfaces of rock in various stages of hardness or disintegration. The sides of the 
water-courses, though rarely more than a foot in section, showed almost everywhere exposed 
roek, which in such situations was frequently very soft. 

In some of the water-courses, although when visited they showed surfaces of perfectly dry 
sand, yet water was to be met with on digging downwards into this for a few inches. The 
village occupies the side of one of the elevations, and the ground slopes from it in tlume 
directions, in front to one side and to the back. 

63. The only well or source of water-supply in the neighbourhood is situated several 

hundred yards from the village, and due to the slope of the 
n er-snpp y. ground at a lower level than it. The water-level in it was 

in December 1870 at eight feet from the surface. 

01. Even putting the question of the untrustworthiness of native evidence aside, the 
village, were it situated otherwise than is, would, from its small size and scanty population, bo 
hardly worth consideration; but, standing us it does immediately on the Bellary road, a great 
cholera thoroughfare, it is, iu spite of its size, a noteworthy place. The general soil conditions 
would certainly ap])eur to warrant exemption according to Professor Pettenkoferis views; 

for, from the character of tlio ground and general conKguru- 
.Siii conilitioiis such as flight to fa- ^ion of the surfocc, it is very improbable that water can 

theor™*”””* ^ ** lodge and accumulate in the soil beneath and immediately 

around the village, os the general drainage into the surrounding 


'<>r iinuiunity accurdiug *to the soil 
theory. 


' For microscopic examination of the water of the tank, fiite Note A., 32. 
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hollows must be rapid and perfeot. At the same time, it must be allowed that'local acau« 

mulation of soil-moisture may ooour, even in a locality with a 
Well ft«« from lUhiUty to eoatsmi- gfeueral slopinff surface, and also that the well is at some 

distance from the village, and out of thedir ect line of drainage 

and liability to contamination.* 

66 . Lihoanhdlly.—T hu ia situated about a mile to the right of the road on the summit 

of an elevation contiguous to that on which Timmarajnnahully 
SitusUon of Bingiwltally. stands, and separated from it by a hollow which is, os usual, 

occupied by a water-course. The ground slopes gently from the village, but not so much or in 
so many directions as from Timmurajanahully, and on the slope weathered and disintegrating 
-, . , , , , rock crops out in abundance. The houses, twenty in number. 

Number of houm and population. enclosed within the usual four square mud walls, and the 

inhabitants arc said to be from SO to 100. 

60. The water-supply of the village is furnished by an open surface well situated in a 

hollow about half a mile distant. It is a shallow unwaHcd 
ater-aupply. excavation in the soft soil, and contained when visited about 

five feet of water, the level of which was within four feet of the surface. It dries up during 
the hot weather, and water is then obtained hy excavating in its bed. 

67. The conditions of soil prevailing here so closely resemble those at Timmarajano- 

hully that their influence must lie identical, and unfortuimlcly 
Water peculiarly liable to omnnii^y the sources of fallacy are equally present, the only difterence 
puritle*ooncentration of organio im- |jetwoen the two places being tlie fact that here the source of 

*' water-supply, although well removed from the village, is of 

that oj)en, exposed, failing character which is frequently indicated as enriiriug the organic 
contaminatiou assamedly so jmportant in favoring the development of cholera.t 

68 . Tappad Bbgoor.—' fiiis village is situated twenty-three millcs from Bangalore, and 
about half a mile to the west of Toomcoor road. It occupies a slight rising ground sc])aratcd 

from the road by a broad shallow depression. ImmediaUdy to 
1 uation goor. north of the village this depression is crossed hy a bund 

which by retaining the surface drainage converts the upper part of the low ground into a bro.id 

shallow tank (»»V/e diagram, p. I (Hi). The ground below the 
blind and in front of the village is under wet cultivation, being 
irrigated from the tank in the usual way. 1’he ground on which the houses are situated slofics 
in front to the cultivated hollow between them and the rood, and also to the northwards to the 
level of the water in the tank, and on the latter sloixj the gneiss rock crops out on the surface. 

69. An excavation about twelve feet deep in this slope showed a soil of tlie following 

nature:—^the surface was very thin, composed of the usual 
Nature of noil. jiorous red material, and resting on a subsoil of disintegrat¬ 

ing rock. The npiier part of this subsoil was very soft, but its consistence increased with 
the depth, until towards the bottom of the section a layer was reached composetl of pure white 
rock, very dense and hard to excavate, but still more or less disintegrated and softened. This 
layer was somewhat moist. 

70. The number of houses in the village is above one hundred, and there are said to l>e 

eight hundred inhabitants. Their diet is, as usual in this 
Number of houaeioadinhabitautg. of the country, mainly Composed of rayt. They ob¬ 

tain their drinking water from a well close to the side of the tank. When visited its 
water-level was at five feet from the surface, i. e., the same as that of the adjoining tank. 
Although to all appearance closely connected with the tank, and like it mainly dependent 

on the bund, it does not like the former dry up entirely 
^ Woter-iupply. during the hot weather, but continues to be the sourci* of 

drinking water throughout the whole year. Even in December the tank showed distinct 
evidence of a rapid process of diminution in area, broad margins of recently uncovered mud 
lieiug exjKised all around it in various stages of drying. 

71. This village, like the two previously considered, enjoys a reputation for immunity, 

a reputation which Dr. Kirkpatrick informed me appeared to 
Kvideneorasatdinstimmuuity. ^ founded on more trustworthy evidence than that in 

regard to any other such locality that he was aeqaaintod with. Ho also said that he 
had been jHisitively and credibly informed of more than one occasion in which, while 
cholera was prevailing in the neighbouring villages, Tappad Begoor remained free. The 
headman of the village, on enquiry, s^ted that the only oases which had occurred 
within his experience were in the persons of two children who died ten years ago; but of 
course little reliance can be placed on such evidence. The same objections to the value 
of this example—-an example of immunity which, if frue, is very accordant with the 
axioms of the soil theory—apply as in the oases of the former “ exempt" villages, and the 
jKiint of main interest in regard to it lies in the close proximity, of the village to tbs tank, and 
its soil relations towards it. We have previously seen that, in the cases of Toomcoor and Cora, 


• For nticruscopic ohoraotera of the well water, vide Note A., 33. 
t For muiroscopio oharacteis of water, vidt Note A., 34. 



106 


DU. D. CTTNNINQMAM’s EBPOUT ON OHOtEUA. 


[ Appendix B 


tlie nei«’lil)ourinff 1 aiilts nrft so situated as to indneo those conditions of fluctuating wil«nu)isturc 
which render tliom liable, on the soil theory, to the dcveloi.ment of cholera within them ; 
but here, although tl.e village is almost as close to the tank as lu the former instances, 

* it is yet so situated relatively to it that the local uccumula- 

IniporUiuv of nintive iiositioiw of ^atcr retained by the bund can hardly by any possi- 

tuuk and viiiiisc. its Soil conditions in any way, for from its 

position beyond the bund, the latter cannot force back water into the soil beneath it, and any 
water pcniiealin- the bund must simply drain into the hollow in front, and follow the line of 
drainage which it would naturally have assunicd had there l>een no artificial retention of it in 
the tank.—/ Vi/c diagram.* 



It. Rnad. 

V. - Vilfaffo. 
T.— 


]. Irntfoied qruund. 
W.—KV«. 


7:1. Ci.osi’ETT.- 


-I'his town has at the present time the reputation of being one of those most 
prone to cholera throughout the whole of the Mysore country, 
. itu.i mu i> osiHt. disease seldom during tlic course of any season appearing 

elscivhere willioiit visiting it. It is situated on the eastern bank of the Arkavutty river, and 
the high road Croin llaiigalorc to Mysore traverses it. The river here, in its course southwards 
to the (’anvery, passes through a naiTow valley hounded on either side liy hare rocky hills, which 
a little heyoiul the town close in so as to force the river to curve iinitid to the east in order to 
obtain a passagi-. At (.Jlospett the river bed is broad, shallow, ami sandy, with here and there 

an exposed surface of rock. At the close of the rains it is filled 
» arc 0 rncr ks . Water, but the amount of this very rajiidly diminishes, and 

after a few months it heroines totally dried up. In Deriember 1870, in spite of the abundant 
rain of the north-east monsoon, the greater part of the bed was oeeupied by dry sand, through 
which separate streams of very clear water were jiassing in a tolerably rapid current. 'J'hc 
dryness of the sand was however quite snjierficial, as water appeared whenever an excavation 
was made to the deptli of a few inehesf 

7.'5. 'J'lie town occupies a jiortion of ground which passes baiikwards from the river, almost 

level witli the hank for some distance, and then rises abruptly 
towards the hills. On the opposite or western Imnk the 
ground rises at once from the river, and here a few native 
houses and the tra.veller’8 bungalow are situated. On the slopes on cither side of the 
river, rock crops out bore and tliere on the surface, as for cxuinplo near the cutcherry 
on the eastern, and near the public bungalow on the western side. 

74-. There are numerous wells within the town, and these, as is natural from the 

variations in the nature of the soil, dilTer much in charac¬ 
ter, ueeordiiig os they are situated on the higher or lower 
ground. 


Ntttnru of );ronnit occupied by Iho 
town. 


WcIIh Hiid their water-levela. 


t'or iiiicruseopic charucters of the well water, Me Note A., 36. 
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He water*level of two, 
witli the following reeulta !— 


one in the low grovmd, the other on tho elope^ was measured 


Welt. 


Water UeeU 
Feett 


No.l ... ... U 

„ 2 ... ... 40 

Well No. 1 was said by the natires to bo sank in soft soil, and was lined with earthen> 
ware blinders. The water in it does not ful. 

No. 2. This is situated within the enolosute of the mot^ue in the highest part of the 
town. The natives stated that blasting was neoessary in its excavation, and that the 
water in it fails in dry seasons. Other wmis in corresponding portions of the town seemed 
B. #. _ to be of similar nature, and confirmed the evidence derivable 

PwMDoe of wo ^lUno i sroM. surface of the ground indicative of the existence 

of two very distinct soil areas. The first of these, composed of sandy soil, lies close to 
the river, t>as8ing backwards from the bank to the sloping ground, and is apparently 
permeated bv a body of water continuous with that in the nver. The second* occupies 
the higher sloping ground, and is composed of a thin layer of red soil superimposed on a 
sloping basis of rocL In this there can be no general body of soil water, us any accumulation 
over a large area must be prevented by rapid dninage into the lower ground. 

75. The water contained in the wells of both areas is little used for drinking or 

_ ^ j cookbg, owing to its brackish nature. Water for these 

“ purposes is derived from the river, and when tlje latter 

fails, from excavations in* the sand of its bed. In spite of the great seeming purity of 
this water, and the sandy nature of the bed which it occupies, th4 natives do not consider 
B j X # . it of wholesome analitv, and ascribe the fevers to which 

they are very sumect at certain times of year to its use. 
This is tho more curious, ss in other parte of the Mysore country we find a prevalent 
belief which regards river water as invariably wholesome whoa occupying a sandy bod, and 
only as deleterious when in a rocky one, as in the Cauvery at Seringapatam. 

76. The inhabitants of Clospett aro said to be between five and six thousand in number, 

and, as usual, the staple article of diet is ragi,* 

77. We have in Clospett an example of a place peculiar* 
ly prone to cholera, and within the limits of which we ought, 
according to the soil theory, to fiud very marked differences in degree of liability in different 
areao; for tho soil in the lower porfion of the town manifestly furnishes the assumcdly 
important conditions for development of the disease, while that in the upper con hardly 
do so unless to an extremely partial extent, the general drainage being necessarily perfect, 
and only very localized accumulations of 8oil*moistaro being possible. Unfortunately, 

definite information regarding the localization of the disease 
is not as yet attainable. Here is not a single European 
resident in the place, and 'even had there been, it is very 
probable th^ information as to the precise localii^on of cases might not have been forth* 
comiug, mere localizarion, independent of questions regsfding commnnication, being not 
in general considered noteworthy. The only information' at all throwing any light on the 
matter was contained in the hooks kept by the native offioiids of the plaoe, in which it was noted 
that " cholera prevailed at Clospett during the whole of September 1870, mostly at Uargeer 
S^oballa, on the river side.” Bargeer Mohalla constitutes a oonsiderable portion of tho town 
situated on the lower soil area, &t area in which, according to the soil theory, the liability 
is strongly existent. 

78. Of course with such deficiency in data, any ooncluaions as to the exact bearing 
« , v«.x_ < .X X of Clospett on the soil theory are entirely out of the ques- 

tion, and the most important things to be noted in the 
meantime are—that the genetm liability of Clospett is 
quite accordant with the soil theory; and 2nd, that the place appears to famish a most 
valuable field for oliservations on the ooourrenoe of future epidemics, as it is very seldom 
that such sharply-defined differences in boU conditions are to be met with within 
snoh a narrow compass, and in a plaoe with a general proclivity to cholera. Exact information 
as to the localization of the disease is here free from many of the sources of fallacy con¬ 
nected with water-supply, as one source of drinking water is common tosthe whole town.f 


Kombor of inluMtante and natere 
of thoir diet. 


Data regarding localiution of e]>o> 
lent anattaiitabk. 


* This is stored m pits, and is said, when kept too long so stoled, oooaaionolly to acqoite deleterious 
propsrties, heooming at the same rime of a dark or black oolor, 

It appears to w a Currant belief throwbont the Uviore country that ragi does occasionally become 
poisonous, but the narives clearly disringaiM between the symptome said to be induced by the use of snoh 
grains and those of cholera, and have in general no tendency to aimlie the latter to auoh a cause. I was 
uformed by an Ajrathsoary who had had tong ezpsrisnoe in Mysore that tho apaptoms induced by bad 
were quite oharaotenirio, and that he himself had seen several rapidly &tBl cases. AU endaavoun to procure spSo 
cimens of this deteriorate groin wen nuavslling, as the bamr people wen natorally anwilling to allow that they 
had any in their possession. 

t For mionMcopio diaraoten of the river water, vkh Kote A., SO. 

T I 
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79. Mysoiie.- 


Siluntiiin of Myaoro to»vii. 


WoIIb and watcr-snjiply. 


-The town of Mysore oceupics a Imsin-like hollow at the northern hose of 
Channandi Hill, one of the bare rocky elevationK so common 
throug'hout, and charueteristic of, the Mysore country. This 
hollow is bounded on all sides, save the west, by elevated j^round, and is sf) deep as to effectually 
eoneeui the biwii, even at a very short distance, so that it is only when the bounding; ridge is 
reached that the e.\istence of a large town is ascertained. 

On the west, side, and elose to the foot ol' the hill, is a portion of low gromul through 
Lur 'f task which the drainage of the hollow would escape were it not 

““ ' for the existence of a large bund which retains the water 

descending from the higher ground and, by its accumulation, forms a vciy large tank. 

SO. The soil is of the same nature previously deseiibed as prevailing elsewhere, being 
Nature of *oil l)orous, stony, very thin, and niuch broken by out- 

cr()ppiug rock. The drainage from the t(»wu and the general 
surface drainage of the hollow passes into the large tank, which is polluted to such a degree 
liy this, and by being employed as a place for hatliiug and washing animals, &c., that its water 
is quite imfit for drinking purposes, even in the eyes of the natives,* who, although extsellent 
judges of the quality of waters, are not always very earefid as t,o the purity of that wliieh they 
employ. The streets of the town occupy the grotmd sloping from the summit, of the surrounding 
('Icvution to the level of the large tank, and one large suburb is situated on a low-lying area 
«flose to th<! tank on the side ojiposite to tlut bund. 

bl. Throughout the town there arc numenms wells, the water-levels in which are vciy 

different in dillcrent liMudities. In very many the water is 
thirty to forty feet from tlie snrfJice, and deep in the subsoil 
roek; in others, on the other hand, which are situated in the lower parts of the town, it is quite 
superlieial. The well-water is little used for drinking, as in most iustanees it is very brackish. 
Those of the iubabitauts wlio cun afford hi do so, send for their water to the Kurraiigie tank, 
Karruii ie tuak whii'h is u tank of small size situated on the higlier ground 

® ' a little to the cast of the town, and owing its water mainly to 

the drainage from Charmandi Hill intercepted in its course to the lower jiart of the basin, and 
conducted l<v a ehaiiuel to this spot. Those who cannot afford ■ to send to this tank, obtain 
water I'roni certain wells which are not brackish, from various small tanks in other parts of the 
town, and I'rom some springs iii Poorniah’s nullah. This nullah is a deejdy exeavutad chan¬ 
nel which l,raverses*the tow'ii, and was intended to bring 
water I'rom the Cauvery. Owing, how’ever, to faulty levels, it 
cannot do this, and is now, save where the springs jireviously alluded to exist, a mere reservoir 
for stagnant watcr.t The sides of it atibrd ex<?elleut seiitions of the structure of tlie ground, 
showing the thin upper layer of red soil, and the irregular outlines of the disintegrating roek 
beneaih, 

S:i. The poorer inlmhitants subsist nuiiidy on ragi, the rich on rice, of wbicli there 
DioUiry oiiuhaWtaulH. Considerable cultivation in tlie irrigated area around 

Seringuiwtam. 

S3. Mysore lias frequently suffered from severe epidemics of cholera, although for the 
last I'ew years it has remained exempt.^ Dr. Houston, who has had a long local experi- 

, T „ , , .1 enee, informed me that, as a general rule, the season for 

the occurrence of the disease is in April and May, during 
the early showers of the south-west monsoon, and that it ajipeared to him that an un¬ 
usually dry' season gave an additional chance of exeiujition. 'J'here are no accurate data 
regarding the local ilistribulion of the disease, hut the general impression aiipoars to be 
that il pervades the town throughout, and J was even shown one place in the liigher part of 
the town which was said by the Miitiieiiml Overseer to have formerly been specially liable. 
This latter piece of information was not, however, confirmed by Dr. Houston, so that no 
sjieeial imjiortanee can be att.aelied to it. The deficiency of recorded data is much to he re- 

Dataof local diatrilmliun waatiug. ^ ‘listinclly shmyn to prevail 

equallw, and at the same time, in the iijiper and lower parts of 
the town, it would he necessary to look for some other exjilanation of the phenomena, tlian the 
oxistenee ol a jiartienlar soil condition, it being hardly possible cither that the two portions 
should be equally subject lo soil conditions favoring the development of the elements of the 
disease, or that the soil conditions prevailing in them at any given lime should be the same. 

„ , In the greater part of the area oeeupied by the upper iKirtion 

uuiiorm tlirongliout the whole town. f«'vn, the lie ol the ground and nature ol the soil can 

only allow of very' partial accumulations of soil-moisture, the 
geueral drainage being rapid and complete j while on the other bund the greater part of the 


Fooruiah’s cliuuucl. 


• They Inilun'e that, although unfit for orfliiiury use, it posseaseR medicinal virtues, eR{Micially in the trt>at- 
uiL'iit ot aplecn casca. Theay virtues arc, it upjiearH, aupiHiRed to ariae from (he amount ol elepbaut'a dung which 
It contaiiiH. f 

t The peo])Ie who derive their drinking water from these springs are said to he subject to Guinuo-wonii, 
while the rest of the iuhaliitanlH are exempt from this jiarasiti'. 

X Since the above was written, nuticea ol'tbe iirevaleiicv of cholera iu Mysore in 1871 have appeared. 
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lower area near the large tank, and situated so as to receive the drainage from tlie higlua- 

ground, must be sulijwt to aecumnlution of organic inalter 
Tlie lowT jiortions ought to b« more ^ great lluctuations in the amount of moisture in its soil, 

Imhle than the laglier. and ought therefore, aoeordiug to the soil theory, to favor 

the development of the cholera poison to a much greater degree than the higher area can do. 

In Mysore, os in Bangalore and Toomcoor, we lind cholera to Ihj a di8ea.se not of tin.' dry 
weather, hut occurring coincidently with showers, whic.h showers must inevitably alter the 
conditions of soil-moisture, hut which can hanlly ho supposed to exert any very imported 
influence in polluting the drinking water, as the drainage of the surface and soil of the lowu 
|)asses almost entirely into a tauk which is not employed as a sounie of drinking water, imlcss 
in emergenoies in which, due to unusual coutinuauce of dry wcatlter, there is a general failure 
of water. 

84. In connection with the cholera facts of Mysore, it is most important to note that in 

the immediate neighbourhood of the town, hut (d<wated above 
Urputed exeniptiiin of pogotta yillsgo it to the height of nearly 1,000 feet by the abrupt ascent of 
ou mrmim i. Churmaudi llill, there is u paj^jda village wliicdi is generally 

n'puted among the natives as enjoying an exemption from the disease. This village is situated 
at one <!Xlremity of the long narrow ridge which forms the summit of the hill, and the ground 
falls ahrujilJy from it on three sides. There is here hardly any soil over the rock forming the 

basis of the hill, and this rock is very little disintegrated, 
Kuturo of 'Olsgo ag any softened jxirtions, iiiatosid of remaining in xUu, are 

rapidly washed down into the surrounding low ground It 
is scarcely eonccivuhle that there shouhl he any accumulation of water or of organic impurities 
in the soil on which the village is situated, as the rain-water immedi.'itcly drains downwards 
on either side into two small hollows about 100 feet below the level of the village, in which 
it. aceumulates, forming two small ponds. The larger of these lies on the southern sIojh* of the 
hill, and from it the villagers derive their drinking water; the(|uaUty of the latter, in as far 

as microscopic evidence goes, is anything but pure {vide 
iiter-8uppy. Note A), as indeed might he exjHSitod from the proximity 

t»f the tank to the village, and the facilities for the entrance of drainage impurities into it. 
The water in the other hollow is aj>|)areutly employed to irrigutie the few small patches of 
cultivated ground belonging to the village, in which a scanty vegetation struggles to exist ou 
a minimum Ilf soil. 

The inhabitants are said to he about 700 in number. Owing to the cxistonee of the pagoda, 

,, , a favorite object for pilgrimages, and the fact that all food 

ma cro in ii iiuu . hazuar sujiplies must be brought up from Mysore, 

CoiiBtiiut intorconrec with tin) low „^,^.gggarily a constant stream of intercourse going to, 

and coming from, the latter place, 

85. In regard to the occurrence of cholera, the natives by no means deny that casus 
have ocenmal on the top of the hill, as they would he likely to do, if only desirous of increasing 
the reputation of their pagiwla, but merely assert that the disease never developes itself hero 
us from a local centre. They freely allow that e.ases do occasionally occur in persons coming 
up from Mysore, whether natives of that town or of the village ; that is to say, they admit the 

occummee of imported cases, hut deny the occurrenee of locally 
llcpatation of exemption only at re> originating ones. Unfortunately no further information can 
gHTi H ocu eve upiiien . obtained; all that could be learnt in Mysore being that 

thei» was eerttiinly a widely-spread belief in tlie exemption of the village. l)r. llonstou di.s- 
tinctly rememheml that ou one occasion, while living in the sanitarium bungalow on tho top 
of the hill, he wjts applied to by the villagers for cholera medicine, hut without information 
whether I'or cases derived from Mysore or locally originated. It is jiurticularly to he regretted 
that acenrate data are not attainable, as the locality apjiears fitted to afford an almost erneial 
test of tho universal applicability of the soil theory as develojied by IVofessor Pettenkofer, as 

well as to furnish most important evidence either favorable 
TIus villupn well snlteil to tent tlio adverse to the watea theories, and it is most desirable that 
miivomil applicHliility of the eoU theory. ^ prevailing in Mysore, attention 

should he specially directed to the phenomena presentetl by this village.* 

80. Tanjokk—T he town of Taiijore is situated in the district of the same name, which 
Situiition of Tuujore. comjirises the greater portion of tho della of the Cauvery. It 

‘ * ‘ occupies the extreme apex of a spur of aomewhat elevated 

ground, which runs inwards from the south-west, and gradually subsides to the level of the allu¬ 
vial plain. At Tanjore this spur is comixised of a porous grit, genenilly of a yellowish color, 

which is covered by a layer of retl earth, containing much lale- 
Natnro of the soil. graVel, and here ami there sheets and masses of the same 

materia! of such hard compact consistence as to form useful building stone. 

87. The alluvium of the delta is everywhere traversed by irrigation channels which 
distribute the water of the Cauvery throughout the whole area, and impart to it that extreme 
fertility tor which it is famous. As this distrilmtion of the water has a very important 


* For miscKiecopic cliarocU-m of waters in Mysore, vide Note A., 37—40. 
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S<ii1-mfiintur« niorfl dcijendont on 
the river thnn on the local raiufaU. 


Helftht of river not noeoimrily coin' 
eiJeut «ith nhundant minfall. 


bearing on the conditions of soil-moisture of the district, it is very eswntiul tliat it should be 

distinctly borne in mind. It is primarily regnlatod by the two 
Diatribntionoftlifiwateroftho Can- main anicuts “ at the north and south ends of the island of 

very by irrigat on c anncls. Sreerungnm close to Trichinopoly," whore the Cauvery first 
divides into its two principal channels,, the larger of whieh, pursuing a tolerably straight course, 
reaches the sea as a considerable river, while the Cauvery follows a devious lino through the 
delta, and feeding numerous channels as it proceeds gradually diminishes in size. 

88 . In any tract of country such as this, iu which irrigation is so thoroughly carried out, 
it appears almost necessarily to follow that the general conditions of soil-moisture existing at 
any given time are regulated very much more by the amount of water coming down to it from 

the regions, drained by the river, and dependent on the rainfall 
of those regions than on the mere local raiufull. If this be 
the case, in default of actual positive determinations of soil- 
moisture, we must, in endeavouring to acquire general ideas as 
to the prevailing conditions, take the main facts in regard to 
the river iu connection with the local rainfall, for the former 
may indicate a high degree of soil-moisture at the very time that the latter would indi¬ 
cate the contrary, so that it is only by combining the evidence of both that any true 
estimate can be formed. A river like the Cauvery, arising in hills of moderate eleva¬ 
tion, is necessarily afieottid by seasonal influences iu a very 
TO like the great rivera of 

Northern India, takes its origin m snowy ranges, for hot dry 
weather in the drainage area of the former will cause a diminished flow iu the river, while in 
tlu! latter it will, due to the increased melting of the snow, cause a precisely opposite result. 
The amount of water in the Cauvery is then entirely dependent on the rainfall in Coorg, 
Mysore, the Neilgherry plateau, and the other hilly regions iu which its tributaries arise, 

and the result is that the river "fills in the months of June 
Twori»e.and^wo«utaldoncosoftUo Bouth-west monsoon, when the water de- 

seeuds from the mountainous regions, and again in November 
by the nortli-east monsoon,”* so that there are two periods of rise and two of subsidence, 
the subsidence between the south-west and north-east monsoons being naturally small in com¬ 
parison with that between the north-east and south-west monsoons. 

89. Wc have then in the Cauvery delta a moist alluvial area in whieh two distinct 
and tbproforc, according to the soil suhsideMes of Boil-moisturi! Tcgulurly take place, one of 

tiunry, th»rc might to 1 h> two porioda which is more Considerable and prolonged than the other, and 
of apucial liahility. should, according to the soil theory, expect to find two 

jieriods of cholera prevalence, one of more constant occurrence and greater importuneo than 
„ ,. , , tke other. If we now turn to the actual facts regarding the 

1 ™“^" »t «“««» i" S'? ™ i« 

at least a certain amount of coincidence between them, and 
the d priori conclusions of the soil theory, for we find, that “ Triebinopoly and Tanjore 
are generally most severely attacked in the season of the north-east monsoonand 'inil, that 
in the year 1869 cholera prevailed in Tanjore town “ in August, Septemljer, and October, and 
ugaiu in Decemher.”t Very much stress' cannot be laid on the latter fact, which ajipears to 
coincide so perfectly with the re({airements of the theory, as ia other parts of the district we 
find it noted us prevailing in ‘‘November and December,” and " from September to the end of 
the year j” and, in default of actual knowledge of the localities in which such was the case, it 
is impossible to determine whether there may not be local reasons for variation. At all events 

. we have tlio broad general fact that in this area the prin- 
.Irj w"Xr 7Znwth.e«X“m^n“. cipal season of cholera prevalence coincides with that of main 

sulmident fluctuation in sod-moisture, and the occurrence of 
exceptions merely points out the importance of accurate investigation of the local conditions 
ciiineidcnt with them. . 

90. In connection with this, it is noteworthy that in this moist alluvial area iu 

^ , the south of India, as in the lowest part of the Ganges 

valley, we have cholera prevailing chiefly in the dry sea- 
son, while in Mysore and the districts to the north of 
the Cauvery, as in the districts above the Ganges delta, we find it prevailing during 
Ihc moist weather of the south-west monsoon. We have two widely separated areas of 
jirevaleuce in the dry season of the year, and two areas of prevalence in the moist season. 
That the seasonal conditions for prevalence should be i-eversod for districts so very' distinct 
in characters of soil os the delta of the Oauveiy and the Mysore country are, is plainly in 
iiccordanec with the views of Professor Pettenkofer, bat it is not so easy to trace the same 
accordance in the case of the Ganges delta and the deep soils of Upper India. Still the fact 
remains, that in two areas with a moist soil cholera is a disease of the dry weather, while in 
two ivitli a very dr^ spil it is a disease of the rains. 

* Miicplivrson. 

t liijiiirt on Chuh rit in Southern lnd'm,for the pear 1669, by the Sanitary .CoiuuuBsionor for Madras. 
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91. In rcf^ard to the town of Tanjore, sitnated ns we know it to be, not on the nlhivium 

of.the delta, but on the apex of a spur of hi>fher j'romid, 
Ib Tanjore Mihjwi to tlic comlition* question arises whether tbe conditions affecting the <l(‘lta 
o 1 10 n 11V1II «c)i nature of the soil on which the f.own is 

dtnated has already Isjen alliulcd to us consisting of latoritioua earth over a soft grit. Now, this 
»rit in general is so porous that no water rests upon it, and only here and there it is ref,entive 
•iimigh to allow of accumulation of surfUce water, so that in oider to obtain water, the wells have 
U) be sunk into it for a considerable depth. In fact, the wells apjiear to be sections carried 
l.hrongh this stratum to the level of a body of water continuous with that penneuting the soil 

of the delta. That such is really the case appears to be indi- 
Wator-lcvuU iif wuUb. CAted by the following table, showing the water-levels of 

ivells situated at various points of the gradually sloping ground which the town occupies:— 


WjvbbS Iir VfPKH »AKr OK 
TUR 90Wir. 

IW I.OWRH I'AHT 

thr toifm. ‘ 

No. 

WttCor-iml. 

No. 

WalrelovO. 


Feet,. 

Iiiehca. 


Fret. Incln 

1 

'£2. 

7-5 

1 

Iii O'.'i 

2 

22 

0-5 

2 

14 ti-O 

a 

20 

Ofi 

3 

13 110 


Jtt 

30 



,5 

IS 

4-0 



c 

is 

40 



7 

17 

7 0 




Allowing for the gradual subsidcjicc of the ground towards the delta, the levels in the above 

wells correspond so closely with ono nnofJier and with the 
Water ill tiw walls Bni>nm|ui.v aon- j^ucral water-level of the della, that there appears to be small 

room for uour)t that trio wat-c^r oxpoHed in the wells is n por¬ 
tion of u body of soil moisture continuous with that on the delta, and affected by the sami* 
eonditions as inllucnce it. 

Oil. Altliough this ajipears to he the case with the wells sit Tnnjore, it can by no means 
1 k^ predicated of all those throughout the spur, ns is clearly manifest from the following tacts 
regarding Vallam kindly supplied liy Mr. (Jadcll, the Collector nl" the Tanjore District. 

“ There are throe principal wells at Vallam from which villagers, almost without exception, 
,, draw their water for drinking jmrposes. Thesr! are situated 

(. rta II am. ^ distance of about 150 feet from the bigb level Unk, 

and about 15 feet below the tank Calingnlatoj tlic soil being latcrite, the water ]iereolates from 
t.hc tank, and the water in the wells rises and falls with the supply of water iii the tanks.” 


Vnllavi, Well*. 


Total depth. 

UImI untie of water*]ovi‘l tVom KiirfAi'f 
ui Juimar^r 1 n71. 

Koi’t. Inches. 

41 0 

31 0 

37 0 

3S 0 

■it! 3 

Jf'eiit Inches. 

4 n (. Near the high level 

4 Oj 

,, ,, ( Towards the di)i 

H, oi'tliclatcritc lor- 

“ " inatioiis. 


Vallam is situaUd on the highest part of the spur, and at an elevation uhout 80 feet above 
Tanjore. It lies close to the edge of the liiglicr ground, which does not hero subsiile gradu¬ 
ally us at Taiijorc, but dijis abruptly to the level of the delta. There is a very large amount, 
of latcrite in the soil, ocourriug in beds of several feet in thickness, and it is jdaiii from the 
liuds ren-arding the wells that the conditions of soil-moisture prevailing^ here arc dilforcnt 
from tlu^sc at Tanjore, so that, according to the soil thwiry, we have no right to expect an 
exact coincideueo between the cholera occurreiiees of the two places. What tli< conditions 

under wliich the disease occurs at. Vallam arc have yet to 
Viitluni U-xs linlilo to choleru tlimi ascertained, but the locality is at all events known to be 

much less prone to cholera than Tanjore and places situated 

on (be alluvium of the delta. 

It.'b In Taujorc the principal soureo of drinking water is a largo deeply excavated 

tank, the sides of which are lined with stone, 11, is situab-d 
vviitor-suiipl) of Tanjore. within the small fort-, and roeoives the drainage of the higher 
ground outside the walls. From this various channels jias!’ 


U 1 
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into Bmailor tanks within the town, bnt a lai^ number of the inhabitants deriYe their 
water directly from it. The water in it {tide Note A), although of a red color from the 
lateritious nature of its drainage area, is, in as far as miorosoopio evidence goes, 
very free from organic impurities. The natives, although very partial to it, ascribe 
the abundance and aggravated character of the elephantiasis endemic in the town to 
its use. As usual in an irrigated district, the staple article of diet is rice; and, seeing that 

the new grain comes into the bazaar in the end of December 
Sictaiy of inIwWtimU. beginning of January, the native mind is provided with 

a satisfactory explanation of the coincident seasonal development of cholera. 

94'. There are two additional facts to be noted, respectively, regarding the town and 
, district of Tanjore: l«f, the town affords an example of 

Ttmjoro on • •oil «bonnding in Istor. locality with a soil abounding in laterite, and at the same 
it« and apmit y prono to cholwtu prone to cholera, thereby opposing the views advanced 

by some as to the essential inhibitory influence of a lateritious soil independent of its physical 

condition; ind, the district of Tanjore abounds in tre^ and is specially prone to cholera. 

In such a highly cultivated district as thisj there is of course very little jungle, but the 

Y Y abundanoe of hedge-row trees is eveiywhero so great that 
Dmtrtct of Tn^ioro i. well wooded. 

laterite spur, presents the aspect of an almost unbroken forest. This apjwars to indicate that 
the mere presence of an abundance of trees does not exert much protective influenco if asso¬ 
ciated with high cultivation and a dense population. 

95. The main facts relative to the normal development of cholera throughout the 

Tanjore district present many fehtures which seem to accord 
well with the sou theory, and although it would bo prema- 
' ’ ture to found any conclusions on the phenomena, it is yet 

noteworthy that in the cholera season of the north-east monsoon of 1870-71, there was, 

up to the close of January at all events, and in concidence 
ciiolerk 0 1870>71. ^ river-level, some apparently inhibitory influence 

at work, for although isolated cases of cholera occurred, there was no epidemic development 
of the disease.* 

96. TEiCHtsfOPOLT.—The district of Trichinopoly is situated to the north and west of 

, Tanjore, and is divided into two unequal portions by the 

8>tnivtion of Trichinopoly. Cauvcry. The town or Ibrt of the same name is situated 

on the south bonk of the Cauvery, immediately opposite the island of Sreerungum, which, 
as previously mentioned, is formed by the primary division of the river into its two main 

branches. A little above the town, an irrigation channel of 
Town “arr ound^ b y irrig»tion considerable size, the Weycondah, passes off from the river, 

curving round to the south and east, and giving off numerous 
brunches in its course. One of these is connected with the river by a narrow mianiiel vvliich, 
passing close to the eastern side of the town, completes the circle of water surrounding it. 
Immediately around the town, and between it and the suburbs, the ditch of the fortifications 
was situated, and still in part remains as a shallow hollow choked with weeds and full of 
stagnant water, A great portion of it has, however, been recently filled uji, and the area so 
gained converted into a boulevard. At the northern end of the town, the celebrated rock of 

Trichinopoly rises abruptly from the level ground. Immc- 
“ ■ diately around it is a narrow, slightly elevated area formed by 

the first projecting surfaces of rock, and from jvhich it rises almost vertically. This tenace- 
like elevation is separated from the rest of the town by a wall and forms the rock fort, while 
on the rock itself every available spocse is occupied by pagoda buildings, one of which is situated 
on the very summit. 

97. There are numerous wells within itho town, but the water in them is generally of 

„ , „ , ... inferior quality, and the main source of drinking water is 

T«uk», weU*.audtholrwater-lavoU. by a series of Very fine stone-lined tanks, which 

are connected .with one another and ate supplied with water from one of the river chanhels. 
From these tiie inhabitants,' save the Brahmins who use the water of the sacred Cauvcry, 
derive their drinking water. 

The water-level in the wells, when examined in January 1871, varied slightly in different 
instances, but in all cases was supcrficia,!. Measurements were t^en in two wells with the 
following results^ 
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Bor microscopic characters of tlie waters, vide Note A., 17—61. 
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The loil on which the town is built is red and apparently very shallow, as rock crops 
„ . T oot in all directions in the sides of the channels surroundiu;; 

ure o e Mi. generally in a state of advanced disintegration, but here 

and tliere hard and seemingly unaltered. 

98. The cantonment is situated about two miles distant from the town, and separated 

from it by the Weycondah channel. It occupies a portion of 
Cttntonmcni a plain from which isolated masses of ffneiss of the same 

Nsture of the wU. character as the Triohinopoly rock protru^ in various places. 

The soil is red, gravelly, here and there containing latorite, 
and resting on the usual basis of rock. , 

99. Water is present in abundance, and close to the surface. Its quality varies greatly 

in the different wells, in some being brackish, and in others 
wiitor-supi. y. excellent quality. The following table shows the results 

obtained by measurements of various wells 


Ko., SOh of well. 

Depth of woH. 

froi 

Hurfftee. 

No. 1 well, UMd by In¬ 

P«*et. 

Inobes. 

Feet. 

Inches. 

fantry . 

No. 2'well in Poothoor, 
used by 26th Eogiment 

31 

0 

18 

6 

Native Infantry 

No. 3 well, usea by Ar¬ 

19 

0 

11 

0 

tillery . 

No. 4 well, in William’s 

16 

0 

8 

2 

Itoed. 

27 

0 

16 

0 


There is very little ground under wot cultivation within the cantonment, but all round the 
town there are numerous paddy*iields. 

100. The Central Jail occupies an open, slightly elevated portion of ground at the base 
Sitnntion of Diiiirid. and Coninil of ono bf the isolated rock masses before alluded to. The 

soil here is of the same description ns elsewhere, and the 
rock is close to the surface, as shown in the sides of the wells. TIio old District Jail is 
situated close to the town in a low piece of ground, rendering drainage difficult.” 

101. The island of Sreorungnm, in which the celebrated pagoda town of the same name 

is situated, is low, flat, and only very slightly elevated above 
Iho -land of Sreornogam. ellttuncls, and 

is apparently in most part a mere alluvial deposit, the loose soil being permeated by water at 
no great distance from the surface. In one well, in which meuauromeuts were taken, the 
water-level was in January 1871 at 13 foot 8 inches from the surface; and as the natives 
stated that the well throughout its whole depth was excavated in soft soil—a statement 

confirmed by its earthenware lining—^it apparently is de|)ond- 
The ent on the river for its water-supply. Few of the inhabit ants 

derive their drinking water from the wells, the majority 
preferring to bring it from the Cauvery, which also naturally serves as the source of supply 
to the pilgrims. The whole surface of the island is under high cultivation, and there is much 
paddy ground around the town. 

102. The district and town of Trichinopoly has long enjoyed an unenviable reputation as 

Cholera KBoson specially prone to cholera. As previously meutioiiwl, the 

dry weather of the north-east monsoon is the season in 
which the disease manifests itself in epidemic fashion, travelling gradually down t!he Cauvery 
from the north-west, and breaking out in force during, or shortly subsequent to, the great 
Sreemngum festival in the latter part of Doecralw. 

' 103. The soil conditions in this district are mutffi more varied than in Tanjore, and the 

changes in soil-moisture must almost necessarily bo very 
conditions tn tho Tridjinopoiy regular and uniform. Some parts of the district, 

di.tr,et loss mnfonn than in Taujoro. Sub-divided b; 

numerous irrigation channels, and more especially Uie island of Sreemngum, must l>o 
influenced by the river, as regards conditions of soil-moisture, in exacMy the same way as 
the low ground of Tanjore, In other portions, however, where, as in the cantonment, there is 
an absence of channels and a shallow rooky soil, it is not so easy to see how the river can 
exert any very general influence, and here probably the local rainfall is of more importaniio. 

1(H. As regards the town itself, the locid authcnitics state that cholera generally appears 

„ ... first, and manifests itself with greatest intensity in a suburb of 

0"® the name of Varaganeri. This is situated on the east side of 

the town on the low ground occupying the angle formed by the junction of a channel from tho 
Weycondah with the small channel previously alluded to as passing directly from the river. 
The level of tlie water in these chaimels is, when they are fuU, almost flush with the surround¬ 
ing ground, and well adapted for the irrigation of the neighbouring paddy-fields. The 
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dunucl from the Weycondah is closed, and romains dry daring February, Maroh, and April, 
when the river has bwotne low, and the water in the Weycondah not more lhaii sufficient 
for the supply of the villages further to the east. While it remains open the inhabitants of 
Varagancri derive their drinking water from it, and daring the time it is closed from a 

shidlow tnnk situated on on»«ide of it and filled with water 
Soorces of drinWn^ water in Vara- ^y it. There are hardlv any wells in the village, as the 
■ people rely .almost entirely on the channel and tank as sonrees 

of water. The water-level in the small number present is quite superiioial. In one, in which 
its lieiglit was measured, it was found to be at 6 feet 8 inches from the surface. The soil 
appeurs tod»e of the prevailing shallow character, and in some places rock surfaces are exposed. 

^ ... The streets in the village are narrow and very dirty, contrast- 

u uro o 0 * 01 . latter resiiect, most unfavorably with those within 

f lae town, and many houses show distiact evidence of the dampness of the locality in an 
iihuiulunt growth of green algoid matter covering the lower parts of their wells. 

105. In the physical conditions of this place, we certainly have everything which is 

„ . . „ . ,, . * supposed by the soil theory to favor the development of cholera, 

soil Ipng in the angle formed by two irrigation channels, 
•uid consequently subject to great fluotnations in soil-moisture, dependent on the varying 
amount of water in them. We also find that the cholera season coincides with the occurrence 
of a subsident fluctuation, and coramencos, not when the ohanuels are at their lowest, that 
from the Weycondali channel entirely closed, and the inhabitants of the village restricted to the 

, concentrate water of the tank, *but while the channels arc 

“r. ".Wding after tie flood, of tie «o,th-,»t. 

monsoon. 

106. In the area originally included within the town walls, the most interesting locality, 

Ti V Vn ,4 regards the soil theory, is the Bock Fort, as it apjiears to be 

" ' almost impossible that any of the assumedly important soil 

conditions for cholera development can be present within its limits, except in extremely local¬ 
ized spots, seeing that the jrounded and sloping surfaces of rock, ooverod as they are by a mere 
tnuxi of soil, must secure mpid and jierfect drainage into Uie lower part of the town, and 
thoroughly prevent the accumulation of any fluctuating body of soil-moisture over the general 
area. Unfortunately no information of a rwly accurate nature regarding the ocourrence of 
^ . cholera here, as compared with its occurrence throughout the 

as regarung^^^ OTourrenco of yggj. the town, appears as yet to have been recorded. The 

information attainable in the Municipal Office was to the cflbct 
that the inbuhitanta of the Book Fort suffered severely from heat, hut that cholera had never 
prevailed in it, the asserted exemption being ascribed to the seantiness of the population, duo to 
the employment of many of the buildings as Government offices. The Tebsildar, who has 
been for a considerable length of time at Trichinopoly, and who is a man of great intelligence, 
oonfirmed this as regards the last ten or eleven years, stating that, while during that period 
cholera had frequently prevailed severely in the town, a very few cases only bad occurred in the 
Rock Fort. Regarding the ocourrence of the disease at any previous period, he did not profess 
to know anything certain, but hod heard that it once did prevail severely. 

107. Of course in such a locality the mere ocourrence of isolate oases is of little value 

as evidence against the soil theory, for, os it is surrounded on all 
Cases most •lioir diitinrt eyidonccs by areas presenting the conditions for the development 

"nyXtriertii of disewe, not only is them the liability to the occurrence 

of imported cases, but, considering the narrowness of the area 
which ought to be exempt, and the fact that it lies immediately around a huge mass of bare rock 
which must lend to establish an inward draft of air, there will always be a liability to the intro- 

duotion of the assumed poison developed in the surrounding 
Influonccoftberock. soil.* If, however, any satisfactory evidence should at any 

future time ho obtained, showing thekproad of the disease from a centre within the Rock Port, 
it will certainly be very mudi opposed to the universal applicability of the soil theory as at 
present expounded. 

168. The District and Central Jails, presenting as they do such marked diflbrcnces 

in &oir physic»l surroundings, appear likely to afibrd a very 
Fact* regarding the ^iatrlet and valuable Md for future observation. Up to,the present time 
Central. ai . shown decided differences in fheir respective liabil¬ 

ities f^ cholera, for while the low-ljring District Jail is subject to the disease, the Central 
Jail, on an open and high site, has as yet enjoyed a total immunity. This immunity is, at 
present, of oomparalivcly little value as evidence for or against any theory, os the jail lias only 
liecn in occupation since 1867, and even were its occupation <h much longer duration, the 
immunity would cort«inly be capable of being interpreted so os to flavor almost any theory; 

„ ,, , ^ , fbr altbou^ in comparing the boidities wu find the sw 

Capable of varioui interpretaUon*. conditions of the Central Jail to hc less favorable than those 
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of the District Jail to the development of the germ of the soil theory, wo also find much greater 
isolation in the former than in the latter. In the meantime, the fact of the immunity of the 
Central Jail apiwars to be worthy of record, for the sake of comparison with the results 
which may be exacted in the future from the careful observations of two localities so near to 
one another, and anTording such excellent fields for exact investigation os jails necessarily do, 

109. That cholera should be specially partial to a locidity such as Sreerungum is thoroughly 

in accoraance with the views of Professor Pettenkofer, for, not 
fiiraSoSwim Hiri!rK.r‘ f the imiiortant sou conditions of organic contami- 

nation and fluctuating soil moisture present, but the seasonal 
development of tlie disease as an epidemic ooinoides with a subsidence in soil moisture; that is 
to say, the seasonal development of the disease occurs under tlie conditions in which ft ought to 
occur in any locality with a superfidal waterdevol and a soil liable to saturation. It is manifest 
that there are abundant facilities for the introduetdon of material to be locally developed, for, in 
a jiogoda town to which pilgrims resort in large numbers and fromditfereut parts of the country, 
there is a constant liability to introduction of the disease or of the elements leading to its 
development; and when once the poison exists, whether due to direct im]K>rtation or local 
development, it has a very fair field for its operation. 

110, Proceeding to the consideration of the fects regarding cholera in the seasonof 1870-71, 

Cholera in 1870-71 thing to be noted is that, as at Tanjore, the disease, 

0 era in • . ^ although occurring in isolated cases, appeared to be unable to 

dtfiuse itself as an epidemic, at all events, until the end of January 1871, for up to that 
date only 68 cases had occurred in the tovra, and these were quite scattered, and gave no 
evidence of diftusion from jiny common centre. The great Sreerungum festival had also 
passed over with the ocourrence of only ten cases of cholera, half of which were treated 
in hospital, while the l^maining five, due to tho native prejudice, did not come under treatment. 
The small number of tho cases could not be ascribed to want of material for the poison 
Smsll nnn)ber,of coscb in Sroerun- to work upon, for Wthough, owing to the efforts ^of tbo 
gum not to be afimiwd to any want of civil authorities in various districts, the numlier of pilgrims 
matenal for the poiaon to work mion, smaller than Usual, yet the concourse amounted to 16,000 

or 16,000, and afforded a ver^ fair field for tho operation of any disease reij^uiring mere 
humaif intercourse and contagion for its propagation. On tho other hand it cannot be 

,,, . . ___ , ascribed to non-introduction of tho poison, for there was 

enough present to produce the few cases above allndod to. 
Tbo disease was present, but some conaition or conditions unfavorable to it prevented its 
diffusion. A purely contagion theory therefore failing to throw any light on the phenomena 
of the year, wc have next to consider how far other theories answer. There can he no doubt 
„ ...... ... that there are here strong iioints for the theory which rc- 

StTongpon or o wa r aory, ggrds choleraically polluted Water as the direct exciting cause 
of the disease, for there was a smaller rainfall by 8*6 inches in December 1870 than in 
December 1869, and consequently there was less likelihood of the in-washing of choleraic 
materials. At the same time heavy showers did occur during and shortly after the festival, so 

that there was by no means a total alisence of opportunities 
but Bbowen. did occur. introduction of the poison. On the other hand the 

conditions under which this exceptional exemption occurred, jirescnt some very decided features 

of accordance with the requirements of tho soil tlnwry; for 
and tbu soil coiiditiong prcBont were Cauverv was annsually high for the time of year, and 
ose <ing exemp on. consequently dl those areas more directly under its influence 

contained "an unusual amount'of soil water. Bat many places not immwiatoly influenced by 
the river also contained a veiy largo amount of soil moisture in the end of 1870 and begin¬ 
ning of 1871. That this really was the case was manifest from the condition df various wells 

in the cantonment, and from tho fact that the excavation of 
W«tw-Uivel in oantoiment well* Central Jail had to be temporarily stopped, 

ig n annary . owing to tho height of the water-level threatening to cause 

wholesale in-wftshing of the surface soil. Hint the watc^-levcl in these places was absolutely 
higher than at the corresponding time of the previous year,*cannot be asserted, as there are no 
data on the point. It may at first sight seem to be impossible that it should have been other¬ 
wise than lower, seeing that the total rainfall for the year, althoi^h a‘9 inches above the 
average, was yet 6‘6 inches bebw tiiat of the previous year, 6'41 inches of which difference 
being due to October, November, and December rainfalls of the respective 3 ;eam._ The state of 
the river must, however, he taken into account; for although not directly determining the amount 
Rivor mny indirectly InBuonoe bou- of soil-moisturo in these places, it appears probable that 
ditloni of Boil moiaturein loeaUtie* not a high nver level, and consequent large area of wil directly 
directly affected by it. permeated by its water, will do much to counterbalance a dimin¬ 

ished local niSnfall, by preventing the rapid drainage of the soil water derived from the latter. 
In regard to the general cholera facts of the district, it is very manifest that it is quite 

premature to draw any ^^ite conclusions regarding their 
s Ulories, and more especially on the 
W 1 
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111 . 


PUOM viaited in the Ceded Oiitriote. 


Bed and tdaok icdhi are diiihresily 
afiiwted by moietnre. 


wU theonr, for in a district in which vaiions areas are suWeot to such very differmt influences 
as re^nu soil-moistnre, it is only by acoorate data of the seasonal and local distributiion of 
the disease that conclusions of any value can be reached.* 

1*10!! Ceded Distsicts.—-T he only looaUties which were visited in this part of the 
Madras Presidency wcrel&ellar^, Gooty, and a villa^ between 
the latter place and KuOiool, m which a severe locu outbreak 
of cholera occurred in January 1871. 

112. These districts present creat variations in the nature of the soil prevailing in 

Ch«aote« of aw «U. ^ ^ is shl^ow, 

u many places extremely so^ especially in the neighbourhood 
of the num^us ranges of low, flat>toppM hills which traverse the oonnt^ in all directions 
imd divide it into a number of circumscribed plains of various sizes. The nature of the 
soil, as well as its depth, varies greatly in these plams, for while near the hills it is nsuallv 
red and gravelly, in the centra and lower parts of the level ground there is frequently much 
block cotton sod, and in some places, especially near tbe wateNConrses, large areas of almost 
pure sand. The transition from the black to the red soil is often extramely abrupt, a 
distinct line of demarcation between the two being sometimes visible even within the limits 
of a single field. '' ’ 

US. It is quite plain that these two soils will be very diflerently affected 1>y tbe addition 

of any given amount of moisture, for the porous soil 
allows water to pass through it very rapidly, while the cotton 
soil, although veiy porous, does not allow water to pass 
through it ^ rapidly, but absorbs a large simouat of it, at the same time swelling up and 
increasing in bulk to a*^eat degree. , 

114. The rainfall throughout the Ceded Districts is smaH in amount, owing to the 

existence of hill ranges on either side, which shut them off 
*' from the sea and prevent the oconrrence of maoh nun with 

either monsoon. 

116. Here, as in the ease of the Mysore country, from the ranoral shallowness of the soil 

. i ..it moderate rainfall, we would, according to the soil 

thwry, expect to find the period of gewral diolera diffusion 
oomciding with the season m which tbe sod is kept moist 
by the rains, and not with tbe dry weather of the north-east monsoon; since daring the dry 
weather, and when the rain has once fairly ceased, the shallow soil in many plaoes must almost 
immediately pass into snoh a oomplote condition of dryness as to render it quite unfit to 
afford a nidut for the development of the supposed germ. As in Mysore also, but to a 

.«d there aaght to bo locd exception., “lora decided extent, owing to the greater amount of soU 
_ variations, we may expect to find looalizod exceptions as to 

seasonal liability, dependent on the various conditions of soil moisture caused by natural posi¬ 
tion, artificial accumulations of water, or meteorologioul peculiarities of special years. 

118. Now we find that the facts of the case accord very closely with the a priori 
Foot, .coord with tbe»>«i«nptbn.. Conclusions of the wjl theory ; for the normal season for 

widespread general diffusion of cholera is during the south¬ 
west monsoon, while at the same time saailwed cases, and small, though severe, localized 
outbreaks may and do occur throughout the whole year. It is hard to see how contagion 

can throw any light on these phenomena of seasonal 
prevalence, for the south-west monsoon certainly docs not 
facilitate traffic or intercoarBC lover the greater part of the 
Ceded Districts. Theories laying great stress on concentration 
of water and its contained impuriries also fail, and the only 
theory which appears to be able to hold its own, as compared with the soil theory, is that which 
, .regards direct pollution of water as all-important, for the rains 

pdirSy SZ&U " f !>« W r • • ‘’•1- u 

tenoto facilitate the entrance of cholenuo unpannes into tbe 
fonroes of wator-snpply. 

117. Bediaby.—T he station of Beliiuy is situatoa at the base of an isolated rocky mass, 

... n .11 which projects abruptly from the middle of a flat, hill-surround- 

ed plain. The ground slopes very slightly from the foot of the 
rook, and on this* sloping sui&ce tbe greater portion of the cantonment is situated. The 
^ took is oomposm of ** granitoi^ grnoss,” and on two sides 

descends abruptly to tbe plain In smooth hare sweeps and 
curves. The remaining sides, instead of showing oontinaonS rocky surfacw, are covered with 
irregular boulder-like masses, heaped on one another in fkntaitio confusion. The summit, 
08 is usual in similar situations in this part of Bidia, is surmounted by a fort, and at the foot 

. *rFor micn>8copiod|||htaot«ni of imten, vide Note A, S2— 
t TMs iitatemeut oRonrae refimmerely to tbeoriee m to loosl development 


A contain theoty and thmriea of 
fonoentratioD of water>«app!]r both &U 
to throw any light on the oeta of the 
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Situation of the new bomtck* and of 
tho banan. 


on the southern side, oocupjring a portion of slig^htly ^vated groundj is the lower fort 
_ within which the entire IBuropean force of the station was 

° " located previous to the oonstruotion of the new barracks. 

118. Immediately to the south-west of tho lower fort is a tank^ which, occupying n 
portion of the ditch round the rock, imd receiving the water drainage from the bare rocky 
slopes above, forms the source whenct the garrison and the greater portion of the remaining 
inlmbitante of the station derive their drinking water. At a short listance to tho south of the 

. fort is a large sur&ce tank, or what is a tank at the close of 

the rains j for idthough at that time the water occupies an 
area of several miles in eiroumferenoe, yet, on account of its extreme shallowness and large 
exposed surface, it very rapidly diminishes in quantity and soon dries up altogether, leaving 
u large piece of ground in which various wells are sunk, and on which cultivation is 
corri^ on. 

HE. The new barracks are situated at some distance from the fort on an open and very 

slightly eloping surface. There are two native bazaars at 
Bellary, and if there be any truth in tho soil theory, both 
of them are unfortunately situated relatively to the large surface 
tank; for while one. Cowl bazaar, occupies the low ground subsiding imperceptibly into the 
bed of the tank, the other, Bruce Pottah, is situated immediately beyond the bund which 
retains the water at the opposite end. The fonner bazaar is close beneath the walls of the 
lower fort, while tho latter is removed from it by the whole length of the tank. On the 
0 ])pbBiie side of Cowl bazaar from the fort there is a shallow nullah, tiie sandy bed of which 
is a water-course daring the rains, and close to which tho native cavalry lines are situated. 

. . 1 . » .1 . •• On the other side of these lines towards the rook, and ex- 

Situation of the Native Cvshylmw. of Cowl bazaar, is the ground 

occupied by the^greater number of the European houses of the station. 

120. The soil is almost everywhere extremely shallow, still there are considerable local 

„ , , . ,, variations in its depth, as the outline of tho rocks beneath 

a are 0 e eo . ^ irregular and the amount of their disintegration veiy 

various, so that the contour of the surroce can by no means be taken as an aocui^te index 
of that of the sub-soil. This is clearly domonstmted by some of the sections presented by 
the shallow watercourses, in which it is very cosy to see that in a portion of ground with a 
smoothly sloping surface, there fnay be numerous localized spots in which water is retained. 
The surface soil is in some placM of various shades of red, m others almost white, and is 
everywhere extremely open and gravelly, due to the abundance of fragments of undisintegrated 
rock. In many places it is almost impossible to draw a line separating the boU from the 
decomposing rock from which it is formed. The direction of the foliation of the rook is verv 
irregular, for while iu some places it,is horizontal, in others it is almost vertical, and in still 
others it occupies aU intermediate angles between the fonner and the latter position. 

121. There are nnmorous wells in and around the station whiok afford a scanty 

™.,, j _^i„ supply of water, in many eases of very hard and brackish 

e a • TPfis, quality, and only reached at a oonsideraUe deptii. It appears 

hardly possible that these wells, with a water-level &r removed from the surface and deeply 
sunk in the rocky strata, should, as a general rule, be capable of affording any exact in¬ 
formation of conditions of moisture in tho soil above. In- 
Wclii, aa a rnlo, incapable oftJR^ng' formation on this head can, in a locality with a soil and 
motion regarding eondition. of ,o.i- g^^-soil of the nature prevailing here, be only approximately 
' attained to by taking observations on the condition of sur¬ 

face Booumulations of water in tanks, See., for the layer of water shovm in tlje wells is in 
many ««■«*« of no importance in regard to the soil of the locality in which it is ex^rased, being 
effectually separated from it by intervening layers of hard rock, above which the locd 
changes in soiUmoistore occur. On the other hand, it mast be borne in mind that it is quite 

possible that in certain plaoos this deep-lying body of water 
Local Mceptiona. assumcdly influential layer, as, where 

the foliation of the rooks is vertical, and tiieir disintegration has advanced to a considerable 
extent, nothing in the way of an impermeable partition may intervene between the sarfeoe 
of the soil and that of the water, and moisture applied to the former may speedily drain down 
through the loose soil and fissured rock to the latter. The well from wbreh the men of the 
Native Cavalry derive their drinking water appears to bo an etample of the tormer class of wdls, 

" for although it is sitaated in the middle ^of a crowded grave- 
WbH drinking water to the yard, there is no evidence of the iise of its water pruducing any 

Netive Cavnby. results, and tte water in microscopic characters showed no 

signs of oiganic contamination. {Vide Note A., 70.) 

122. As vegaria the occurrence of cholera in Bellaiy, there are several facts to be noted; 

. . » « 1*^4 the disease, as in tim oteer parts of the Ceded Districts, 

Feoti regarding diolera ia BeUery. -eagraUy previ^ during tms south-west monsoon ; 2«rf, the 

localities in tho station which it specially affects arc Bruce 
Pettih and Cowl bazaar, in regard to the latter of which we 
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KalnflOl in 1869. 


Amount of cltolora intho liiitriot. 


Hm iMMui ipetdally liable. find it remarked that " it is in this locality that cholera always 

F«,t. rogwding tbe lower fort. *“<1 W lurop.mn 

^ troops occupied the lower fort they sonered frequently 

and severely from cholera. Dr. Bdfour gfives the following statistics on this point 

Average annnal ra^ per 1,000 of metm ttrengfk admitted. 

Honorable Conipi»y'’s Foot ArtiUery, 9 yeaw, llss to 1841 ... 28*93 

Her Majesty's Infantry (a^oimhg), 10 years, 1829 to 1888 • •• 19*36 

Ditto ditto Officers, „ >, ... 85*71 

4M, in regard to the station during the epidemic cholera of 1869, we find that only 21 

deaths occurred out of a municipal population of 87,016, and 
Cholera of 1869 in Bellary. tWfe "the attention bestowed upon this stotion by the militaiy 

and municipal authorities appears to have had a favorable iiffinence in vrarding off epidemic 

diseases or diminishing their severity;" SfA, the rainfall 
at Bellary in 1869 only amounted to 11*62 inches, the average 
rainfidl of the station being 24*7 ; 6f4, during 1869 
there was little cholera in the distriot of Bellary before May, 
but it spread rapidly and pirevaUed severely after the fall of the early rains. ^ 

128. In consideiing the bearing of these facts on the soil theory, it is to be remarked— 
it/, tltat the special liability of Bruce and Cowl bazaars appears to aewrd well with the 

requirements of the theory, as these localities, owing to their 

special losol amount of fiuotuatiou in soiUmoisture, a great part 
of Cowl bazaar being situated on a piece of ground which must be affected by the obstruction 
of the natural drainage^which causes the accumulation of water in the tank, while Bruce Pettab, 
situated as it is immediately below the bund, is exposed to the gradual percolation of 
water from the tank into the soil beneath it; 2 ad, that the fact that the lower fort was 
formerly the site of frequent and severe outbreaks of cholera is not so easy at first sight to 
adapt to the soil theory/ss, taken ns a whole, the locality is such that any general difthsed tte 4 *.u- 
mulation^of fluctuating soil-moisture and organic impurities seems almost precluded. Still, 
as previously noted regarding the station in general, the formation of the soil is such that 
locdized accumulations of water and of organic matter may easily occur beneath a sloping 

surface. In regard to this fprt also, as in regard to the rook fort 
Influence of ““ *** at Triohinopoly, we must tidie into account tlie inward current 

established by heating of the huge mass of bare rock be¬ 
neath which it lies, rendering those within the walls liable to be exposed to the influence of 
morbific agents manufacture in the immediately surrounding localities, and while at Trichino- 
jKjly the rook fort is closely surrounded by the town, at‘Bellary, just beyond the fort walls, Are 
Cowl bazaar and the large area ocoupied by the fiactuating moisture of the surface tonk. 
Want of thoroughly accurate data, as usual, prevents any definite conclusion being formed, but 
the above cousiderj^tioDs msy at least serve to show that the occurrence of cholera in an area 
such as this is, is no satisfii^ry demonstration of error in the soil theory. Srd. —That tlic facts 
regarding the cholera of 1869 present various features, which, in as ihr as they go, are deoid- 
T, . 1 , X 1 ,. to theory, for we find, Irf, that the 

ncti o to the diggase, although introduced into the district, did not spread 

until toe ooeurrenoe of the early rains; and, Znd, that the 
station of Bellary enjoyed a marked relative immunity ooineffient with a local rainfall, and 
consequently an amount of soil-moisture very gi^tly below the average. This latter fact 
would, of course, be of much greater significance if it could ho compared with data regarding 
the rainfall and soil-moidbure throughout the distriot, as cholera, while very slight in the 
„ . station, prevailed severely in some other places. That the 

wnM of 1869 “ot below toe average throughout the 
^ whole district is demonstrated by the fact that at Ramand- 

Toog, only 88 milos from Bellary, the rainfall was 89*6 inches, the average being 86*0 inches. 
This implies that at even such a shorfi distance the rainfall, in place of a do^iency of 13*08 
inches, showed an excess of 8*6 inches. 

184. In connection with this point, it is to be noted that the conoentration of the water 

Concentration of water-wpply failed ^® brought, supp^ by BO^ to be so very 

to induce great devolopmetit of dioianu influetituu m inducing Wide diflusion of oholera wtien intro- 
* duced by human intercourse, did not appear to do much in 

that way in this instance at least. 

125. On the other hand, there can hb no doubt that the foots are capable of an interpretiu 
V. . - . . .! tom favorable to the theojy of direct poisoning by means 

wHtw t’u?OTy.^ ^ wfewnoe to the wator; fiwr the same deficient tninfall, establishing an abnor¬ 
mally dry condition bf soil, may be regarded as tending to 
prevent toe in-washiyg of impurities into sources of water*simply. But it must be recollected 
that this hardly affords a verji^ aaftsfiictoiy explanation of toe small development of the 
disease after it was fairly introduced into the stotion, and when from toe occurrence of the 
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Nature of the loU. 


21 cases before alluded to, we must, according to this theory, concede that there had been a 
poisoning of sources of water-supply.* 

126. OooTY.—Guoty is situated in the Bellary CoOeotorate, and ahnost due east from the 

^ n i station of that name. It has fdways been celebrated ns n 

I ua ion Ooo y. cholera locality, and if human interoourse has any influence 

on the introduction of the disease or of its germs, it is easy to see why this should be the case, 
seeing that the town occupies a locality &om which the Bellaty, Bangalore, Cuddapah, 
Kurnool, and Kaichoro roads radiate from a common centre. It occupies a hollow at the base 
of a range of low hills on which the fort is situated, and in the oonoavity of the semicircular 
curve which it forms. To the west of the town the ground sinks to the level of the genera! 
surface of the low country, but in all other directions the ground is so much elevated around 
it as to conceal it completely until it is actually reached. 

127. The soil around is red, very porous, and fall of fragments of stones of nil sizes. 

Bocks of various kinds mop out through it in all directions, 
and in many places the surface over wide ureas is covered with 

white, snow-like saline incrustations. Although very dir and arid in appearance, the country 
is by no means so devoid of vegetation here as near fiellary, and the dryness of the soil is at 
certain times of year more apparent than real. In February 1871, the wells, unlike tliose of 

Bellary, showed water in the gravelly soil within a few feet 

coaddion. of the suriaco. A tributary of tl.e Pennaur river passes at no 

great distance from the west of the town, flowing over a very shallow and sandy bed, while 
closer to the town on the same side is a very large, shallow, bunded faink. In the level ground 

on either side of the stream are numerous small marshy 
*" " * patches, whilst in February 1871, almost every shallow excava¬ 

tion either contained water or showed evidences of having very recently done so. 

Rain and ol.oJen.. , to fall in the Gooty district in May, 

and Irorn May to August is said to be the season in which 
cholera usually prevails. 

129. The inhabitants of Gooty and the surrounding country deiiend on cholum us their 

Piet of theinlwbitnnU. although they have no idea of ony 

special tendency in new grain to produce cholera, they never¬ 
theless consider it generally unwholesome, and consequently are cautions in using it. 

130. In the cholera season of 1869, there was a considerable prevalence of the disease in 

Choiora of 1860. town, and it is noted that although prevailing at the rail¬ 

way station and in the population resident in the neighbour¬ 
hood as early as A]>ril, it nevertheless did not reach the municipal town till the SOth June, the 
distance between the two places being only two milee. During the season of 1870, there was 

Ahmnnn of chnWn in i«vo cholcra iu Qooty, despite of the usual influx of enormous 

numbers of Triputty pilgrims in SeptemW who halted at 
Sir Thomas Munro’s choultry. a 

131. Time having been available only for a very cursory examination of Gooty and the 

.. .. L neighbourhood, it is not easy to ptonounee definitely ns lo 

Je beari|ig of the cholera phenomena presoni^ by <Lm on 
ruhiiui.. the sou theory. Judging from the state of the country in 

, Febrnaiy 1871, it certainly appeared that in many placra, as 

for instance near the railway station, the soil conditions of moisture arc suoh that the disease 
ought, according to the theorjr, to prevail daring the diy weatlier, as in these places the porous 
soil is permeated by a auperfleial body of water. In other places, however, the conditions are 
very difiorent, the soil bemg very shallow and rapidly drying down to the rocky sub-soil, and in 
these a prevalence during the rains might be looked for. It appears probable that the town 
of Goofy itself belongs to this latter class, as, due to its position relative to the hills, its soil 
must daring the contmoanoe of the nins be subject to great fluctuations in amount of mois¬ 
ture, while at their oIoik it most rapidly pass into a state of extreme dtyness, duo to its 
shallowness, and the facilities for rapid orainage of surplus moisture into the lower ground. 
Them is, however, no satisfaetoiy evidence on the sulfject, and the most importot point to 
lie noted at present in regard to this district is that in it we find such variations in the 
cliaracters of the soil as must, if ^e soil theory be valid, induce corresponding vanatiomt 
in the seasonal liabilities to cholera of various plai^; and that in order to estimate the appli- 

eability of the soil theory to it, we must have definite inform- 
Aoenrato infor matiOT to »tion regarding the localization of the‘disease throughout 

* “ ‘ ^ pwtea periods of provalenoo, and not merely information regarding 

the duration of such periods and the number of cases) occurring in them. 

132. COTrAi'm.i:.T.--Thi8 is a small village on the road leading from (Gooty to_Kurnool, 

and was visitra in February on account of its having been. 
Situation of Cottapully. shorlly before, the site of a severe localized outbreak of cholera. 

It is situated immediately at the bwe «f a small bouldor-covemd mound, which projects 
from the surface of one of those oircumsoribed basin-like plains which characterise this part 


• For microscopic characters of waters, Me Note A., 67—73. 
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of the country. This mound is almost at the lowest part of the basin, close to a shallow dw 
watercourBe^ and is apparently the termination of a spur from one of the surrounding hill 
ranges, as a slightly elevated ridge passes between the two. The rocky basis of which it is 
formed is much and irregalarly fissured, ^ho rock in the neighbourhood of the fiMures much 
softened and disintegrated, and the superimposed lioulder>Iikc masses surmounting it seem 
to he a result of the more advanced weathering of fragments detached in the same manner. 

133. The soil from which the mound projects, as clearly demonstrated in a section 
w h f Uhi .nn afiForded by a deep excavation at the side of the road, is red 

a re 0 ■oil. extremely porous, in many places com{K)sed of almost 

pure gravel, and in all full of small fragments of stone. 

i 34. The ground slopes slightly from the base of the mound to the level of the water* 

cmxrse, and on this slope, immediately below the rock, and 

Village dirty Midorowded. ^thafewofits component houses absolutely on the first 

exposed surfaces, the village is situated. The houses are irr^larly huddled together, the 
ground uneven, and in some places absolutely sloping towards the rock, and the whole xduce 
very dirty and crowded with human beings, cows, buffaloes, and goats. 

135. The village is, as usu^, almost surrounded by walls, the main entrance being by a 

Water^mpniy gateway opposite the rock. Close to this gateway, between 

• it and the watercourse, is a shallow open well, which con¬ 
stitutes the Bouree of supply of drinking water. At the time of inspection, the water in this 
was at a level of about 10 feet from the surface of the ground, and was reached by means of a 
flight of stone steps. The sides of the well are lined with uncemented stones. At a few yards 
distance from the other side of the watercourse, there is another shallow well, which yields 
water for the irrigation eff a small patch of paddy ground situated 'close to it. The surround¬ 
ing country is open and tolerably fiat, until the hilly boundary of the basin is reached. 

136. There is a considerable quantity of ground occupied by fields of castor-oil, 

frc. Few trees of any size are present, hut there are numer- 
CuUivetod groraid. ous low stunted oucs, especially along the line of the water- 

ooursc. 

137. The circumstances of the outbreak of cholera in January were as followAccord- 

inf? to information derived from the office of the Assistant 
I.eeuoftheo»ti>reakofcl.oiar.. cdlectorof Kurnool, apart;^ of aboutSO pilgrims, returning 

slowly in bullock bandies from Sreerungum to their homes in the Nizam’s territory, arrived at 
Cottapully on the evening of the 23rd January. They had left Sreerungum about 20 days pre¬ 
viously, just at the close of the festival; there is no evidence showing that they suffered from 
cholera previous to their arrival at Cottapully, and there was no cholera known to exist at that 

time in any of the villages on the road which they ha<l 
Gooty and between Gooty and Cottapully. They remained at 

Cottapully until the morning of the 24th, and during their 
stay three of their number were attackw with cholera, but were t'tken with the rest when they 
left to proceed on their journey. Two of these died in the course of the day’s march, aud were 
thrown down by their friends at the side of the road at Yeldurti, a village between Cottapully 
None »t VcldnrtL Kumool, while the third recovered. The pilgrims now 

* proceeded on towards Knrnool, but were fortunately stopped, 

turned out of the main road, and conducted by a circuitoiui route into the Nizam’adominions ; no 
more cases occurring amongst them while in British territoiy, or for the next few weeks at least, 
or other villHacR tbrongh which the in any of the other villages through which they had passed, 
pMiied. gave Cottapully. Next, to return to the consideration of 

the occurrences in that place, we find that cholera broke out on the 26tb, the day after tlie 
dcjmrture of the pilgrims, spreading rapidly and continuing to manifest itself until the 4tb 
of February, up to which time 50 cases and 10 deatJis had occurred. After this no more 
cases bad occurred up to the 17th February, when the place was visited. 

138. There are several very interesting points to 1% noted in the phenomena of this out¬ 
break here in a small village, and coincident with the arrival of pilgrims from Sreerun- 

gum| we find five times as numy cases of cholera occurring 
as occurred in the town of Sreerungum itself, at a time 
when, in addition to the ordinary resident population, there 
were 15,000 to 16,000 pilgrims present. A ease of this kind appears to point very distinctly to 
the importance of the existence of some local condition, quite dnaependont of the mere presence 

of coses of the disease, in order to secure the general develop¬ 
ment and diffiision of cholera throughout any given plaoe.~ 
2»<f, there is no evidenoe to the effect that the pilgrims 
introduced cholera into any of the villages on their way from Sreerungum. This appears to 
point to the same conclusion os the previous fact. But, SrJ, as they had been 20 days en route 

from Sraernugum without diiSbsing the disease, and as cholera 
Couueetion ^^ween ch^jere *t Bree- hardly been able to manifest itself there, the chain of evi¬ 
dence connecting the Cottapully oholera with the Sreerungum 
festival is very far from conclusive. 4<A.-—The phenomena of the 
uuibreuk accord very well with a theory uf direct poisoning of the water, and are quite explicable 


No 


cbolora behreen 
Cottapully. 


Eiv« times «■ many onio« of cliolera 
ill Oottapolly oeia Sreeruujpiui. 


Sometbing beyond mans coutegioo 
ucceM«y. 
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by it, for the pilgrims daring their stay nsed the well snpplying the villagers with drinking 

water. This well, from its nature and position, is very liable 

“nTwW.lo pollution, and the disease broke out the wcond day after 

the arrival of the p^nms, throe of whom suffered from it 
during their stay in the place, i. e., the outbreak of the disease occurred at a time when the 
fermcutive changes in the assumedly choleraically polluted water had hod time to take place. 
At the same time it must be borne in mind that there was no rain at the time of the outbreak, 
or for some weeks previous, and if the smallness of the rainfall at Srocrungum and Tricbino* 
Ab»onc« of raiafell assumed to account for the small number of cholera 

■ cases there, the total absence of rain here ought even more 

eifcotually to have produced a similar result. The theory which regards the use of oi^an- 

ically polluted water as inducing a condition favorable to the development of (diolcra in any 
community into which it is introduced by human intercourse, can find much to support it here; 
for the water-supply was, at all events when visited, very far from pure in its microscopic charac¬ 
ters {vide note.) At the same time there is nothing to show tliat it was worse than in 
other places through which the pilgrims passed, and which did not suffer from cholera in con- 

sequence. —^While there are features in connection with 

The fitetB aUo^^^rd with aoU outbreak in favor of the water theories, there are others 

equally strong for tlie soil theory^, or perha])s even stronger, 
as involving less assumption, for the existing conditions were precisely those which in a shallow 
porous soil permeated by a body of water are assumed to be of importance in securing the 
development of the iuti^nced bholora germs, seeing that the soil-moisture had fur some time 
previous been sutgeot to a subsident fluctuation dependent on a continuance of dry weather. 

This outbreak of oholera is of some importance in demonstrating that in a district in 

wlijph, over the general area, the disease is one of the moist 
Ex^Rmple of a Bcasoii of the year, localized epidemics may take place quite 

the of goaer.1 exemption. ^ and*dopondent 

on local peculiarities of the soil.* 

139. As general conclusions of these enquiries into the soil theory, os applicable to the 

„ , , . phenomena of cholera in the south of India, I would 

Oeiicral conclnaioni. state— 

l«f.—That with the present extremely imperfect data, it is quite premature to decide 
exclusively in favor of any one theoiy regarding the localization of cholera. 

2»d .—That several of the existing theories may really involve partial truths, and that 
they only become incompatible with one another when insisted on as absolute and entire 
explanations.t 

Urd. —That although in the present report much strhss has been laid on the soil theory, 
it is not on account of any assumption of its essential superiority to the others, but because 
it appears to be little understood in this country, and to be regarded with a considerable 
amount of prejudice in consequence. It has seemed to me, therefore, very desirable that 
the existence of any facts in its favor should be distinctly put forward, and the more so, that 
there seems to bo enough of these to forbid the wholesale rejection of the theory, and t<o 
warrant the continuance of careful observations which may teach in time the laws of the 
association of ground moisture with the propagation of oholora. 


3PA.IIT II. 

MICROSCOPIC OBSER^mONS. 

140. Seeing that the examinations of choleraic evaouationa have up to the present time 

not gelded results warranting the formation of definite con- 
On tho chsmetem of cholemic do- dugioug regarding many most important points, {lerhaps the 

most satisfactory method ^of rejiorting ftn them is to show, 
as far as possible, what are the principal characters of such evacuations in Calcutta, leaving the 
facts in great measure to speak for themselves and to be interpreted at some fu'.uro period. 
I have therefore compiled the accompanying table from my notes regarding 100 different 
, evacuations derived from as many consecutively occurring 

'BiMo of disraoter* of oholaniie ghall now proceed to the consideration of each of 

ovwniatiouii. Columns in detail. 


* For mieroHoopie Khnractere of the water, oide Note A., 73. 

t “ Error is almoet always partial truth, and so consists in tho cxoirueration or distortion of one variety by 
tho suppression of another which (pialifios and modifies the former."—214e Ueneais of Upecies. 



182 


DB. J). Cunningham’s report on cholera. 

Ttthh nhowWg the Pfincipel ChsTtieten of 100 Choleru Evoeuotioni, 


[Appendix B 


PHMICAI. CHAEACTIIE& 


XiqBOflCOFICAI. OHAKACTEHS. 


llDVIOlIA. 

Erithe- - “ -- 

(imi. Cerwmmiil*, Itanteri* md 

AvuibK) 4«. Vlbri«n«i. 




I N>)t noto<i Not iKtted Qnj, wfttory 


Notte .M Nodo 


17 Uni 
nioriorii 
Not 11010(1 
W 


Fnint pink 
! YelluwUh 


AbnnW frrejr 

AbondftntiWhitlilh 

HoMdnt. 


TollowiKh 
cttinit. 
WWW 
Not noted 


ted I TaMI m' h 

I CUtttioii. 

37 Not uoUid u 


I Piukitdt ... Qre^ ilooauleot 
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j evacuation irrwih 

I iKh. 
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iloccuU. 
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evdlniiHit. 

Groyiih brown... Large white floo- 
cnU. 


Two'tbirda pals 
yoIlnwiHb grey. 

(InyiBh brown 
with pinkish 
lingo. 

Pale yeiiowiidt 
grey. 
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grey. 

I''mt^flftha yel¬ 
lowish grey. 

On(».lbird grey. 


Powdery grey ... 

Urge grey ^latl- 
uoua floe«.nUt. 
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Powdery grey ... ; 
U^ gray ftoc-; 
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m- ; 


Abundant cl^ 
cononidi. 
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Abnotot oer- 
comunadfi. 


One nercomo- 
nad. 

Abradant ... 
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iHitDonAda. 


Abnndant 

Bprlnkllag 


Abundant, dim 


Undigested vegetable rolhi*. 
lar tfSHUO and much inoh‘- 
oular debris. 

Abundant flakra ul' moic- 
onlar matter. 

Ditto ditto. 

Ditto ditto. 


One do. 



None 

V.ry fcw ... 


Very abundant 
eercomonods 

H 

• 

w 

Tott abradant 
do. 4 

Abundant ... 

H 

t do. . 1 ," 

Very few ... 

Baroina 

abundant 

A few da ... 

Abundant ... 
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Abanoant , 


„ Pew, both e«- 
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irannbffi. 

„ A few 
„ Very obnndut 

Abnndant Nimo 
red iwr- 
pnscics. 

Kent... One ceroomu- 
nad.' 

A iprink- Abundant ... 
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None... Pew 


A sprinkling... 
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'la j lith 

;«♦ I „ 

to I mb 


lith Alkaline 


Watery polo brown Large looM brown>' 
Uh grey floo-, 
i enli. i 

Twft-lWrdi pale White ... , 
grey. I 

Clear watery ... few large gclatl- 
nnsa lioooalL i 
I TbrwfonrUw pale Powdery white... i 
pinblab. 

Two*tbirda briwn* Large grey white 
iah yellow. I ymouII. 
Two-tliDda i^e Not noted 


A few,.. Ntraerous ... Not noted ... 
None... None ... » 

u H •«. P<try abradant 

„ One or (wo g. Not noted ... 

Abnndent Abnndrat ... Ameretraoe... 
,KoDe ... None ... m 
M Abundant ... Very energotie 


it flih IlighI) 

I alkaline. • 

U 'NotUiitcd iMUiinr ! 


brownie grey. 

Two4hirdi irtde White 
grocmlsb grey. 

llmwnuh pink. Scanty large grey 


M Abundant ... ' Very enirgotie 

granules 

^ abondint. 

Nrae ... A few 

None M* A iprtnUing Abradant ... 

Veryab- Few ... Aiprtaklhtg... 

undaat 


j One-half pale j White ... I 

,! CiSorLsa ... | Scanty ^ 

1 Two-thtrdi dirty i Groy powdery ... 
iirownirti > 

:l Grey, turbid ... j Powdery ... 

Ij tirey, watery ... 1 l,argo white 


None ... None 


H ... Very abradant 

None A iprtnkllng... 

„ ... Not noted ... 

„ Abradant ... 

.A iprinkiing... 

A sprinkling Abundant ... 


VeryidtuBdaul. 

Not noted. 

Very (Utnndaot. 
Not noted. 

Almndant. 

Very abradant. 
Abtindanl. 


Abundant. 

Very aliundsnl. 
A fbw clear hard 
outlined. 


Abundant greonish-rcthtw 
coils with one or nicuf 
clear )>rotnu>iouK. 


Some of ihMO circular rad 
o\’al cells exhibited itio* 
plastic TiKiveuieul. 


Very abundant. 
Few. 

Very ibuudant. 


A iprinkiing... Darge quantities of cryntaln 
(animonlo maguesiaii.} 

Not noted. 

Very abuud- Many of the circular rchrac- 


iht and re- tire cells Imd a distinct 
fr^ve. double outline. 

Aqtrinkllng... Contained much undigested 
debris ofvegtitablc tissuf. 

Venr abradant 

Abundant ... Much undigested rcgotabl(> 
tissue. 

Not noted. ^ 

Very abundant. 'Hie flidees were fUU ofatilt, 
. very retatclivo drenUr 

Bcuty. anil oval vidls, suzue of 

the former of consider- 
aide site and containing 
several distinct small 
messes within them. 

Very few ... Title was a very slight ease 
Some of tiio lloecuil 
floated. 

Very abundant. 

Aaprinklingt 

Nameroas. 


Much undigested vcgotabl(> 
tissue. 


Afbw. 

Abundant ... 
Very abusdant 
Noue 


A &iw of (ho eircuiar <%ll8 
wore of veiy largo siic. 


Noue ... This was a doubtftil case, 
and the patient suflbriag 
from tdinmio dysentery. 
Very abnndant Borne of thene wore very 
refraoltve. cleor, and ag- 
Very abundant* gregutvd m masws. 

A sprinkling... Thwo uells were markrS oy 
having a very hard sharp 
Abundant outline. Hueb debris and 

undigeifrd tissue present. 

„ Few of tliccireulsr end ovtd 

cells were etear mtd sharp* 
ly detined, Pbosphiuc 
crystals almndant. 
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Table thomng the Principal Ciaraeiere rf 100. Ohohra —continued. 
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L Appendix B 


Caspa in which itcidity of the vomit- 
til inntteni coincided with illkaiinity 
of the deject*. 


142. 


141. The rdOciioD was determined in 60 of the 100 cases. In 67 of these it was 
. alkaline, in general vejy strongly so; in one it was slightly 

Reaction. becoming alkaline as the pa^r dried; in antbther it was 

alkaline, becoming aoid; and in another alkaline, becoming neutral. ^ In almost every c.ase this 
„ alkalinity persisted for days, and indeed for weeks, when the 

Pewintence of mction. examination of the material was oontinnud so long. In one 

or two instanoes, however, acidity subsequently supervened, apparently due to fermentive 
changes in the portions of undigested food present. The mere presence of abundance of un¬ 
digested tissues, however, by no means necessarily induced this change in reaction, as in 
some cases in which such materials were peculmrly abundant, the alMinity was at the same 
lime very iiersistcnt. In connection with the question of reaction, it is to be noted that, in one 
or two cases in which there .was no vomiting, and in which the treatment consisted solely of liirge 
doses of acid administered by the mouth, it was found on examining the evacuations that no 
jiercoptible change had been produced in their roaftion. IJnfiirtunately no quantitative test of the 
<lcgree of alkalinity was employed; but, in as far as the rough litmus test goes, no influence 
itp])eared to lie exercised on the character of the evacuations. It is also noteworthy thajl; in 

every instance, in a limited number of cases, in which the 
experimeflt was tried, it was found that with no administra¬ 
tion of acid, and while the evucuatious from the rectum wore 
highly alkaline, the vomited matters were nevertheless us 
highly acid. • 

The fluid was in all cases watery in consistence, and almost alwayiS of a grey color, 
„ . , , ^ .o frequently more or less tinged with a brwnish, greenish, or 

I ysioR c mine r» ( ) o e ui . jn,g_ gome eases, however, it was perfectly trans¬ 

parent and colorless, and in others marked by more or less of a pink or reddish tinge. This pinkish 
coloration was distinctly visible in 11. of the 100 cases, in some of these being slight in degree and 
evenly diffused, in others more strongly marked and increasing in intensity towards tbelower part 
of the fluid, so as to form a distinct re<l stratum immediately above the. flaky matter of the 
sediment. Sometimes this jiinkncss coincided with the presence of distinct red blood-corpuscles, 
iis revealed by microscopic examination; but on the other hand it ofteucr occurred without 

manifest blood-corpuscles, and the latter again were in some 
rink oolorotioii of tlie fluid not no- oases abundant, without imparting a trace of pink color to 
with recogniiMiUc fluid. In a few instances thc fluid was muddy and full of 
’ ■ , fine yellowish or coffee-colored, sufqieudcd matters, but in' 

such eases the evacuation was generally, derived from a case which had already passed into 
the stage of reaction. 

143. The specific gravity of the fluid in six cases in which it wps noted was 1003, 

1006, 1005, 1005, 1006, and 1008. The smell in most 
Bpseific gravity o the flui . peculiar mawkish character so frequently 

described j but sometiines, especially where tiie evacuation had taken place in the early 
stage of the disease, it was highly offimsive and putrefactive in character. 

1''4. The physical characters of the sediment varied very considerably in different cases. 

Whatever its other characters might be, it altqost alway's snb- 
Ifliysical oharnckM (B) of tho aedi- rapidly,*completely, and permanently, leaving the fluid 

’ as a perfectly distinct stratum. Only in a vc^ few instances 

did a little flocculent matter remain suspended in it or floating on thc surface. The color of thc 
materials comjiosing the sediment was, as a general rule, of some shiulo of grey or white, vary¬ 
ing from a dirty grey to a pure white; but in some instances 
Sedhncnl cowi«mi« 1 of floccuB snd it was yellowish, in others pale brownish, in others pale neutral, 
Kcktmou* matter. one casc of a pinkish hue. The fiousistencc of the 

material varied considerably also, in the majority of coses being gelatinous, and in some so much 
so that portions for microscopic examination had to be cut off with scissors from the general mass. 
In other specimens it vfns more qr les| powdeiy, and almost entirely wanting in the tenacious 
gelatinous element. Tlie size of the component flocculi also varied greatly in difforent instances, 
for while in some they were very large, «nd, as mentioned previously, occasionally so 
glued to one another by gidatinoas matter as to cause aliflost tho whole of the sediment fo 
form one mass, in others they were extremely minute. The relative proportions of sediment 
, . and fluid luso exhibited great variations,' for although iu 

Relative ol tfelunent und jjjg preggnt jp form of one or two 

minute fragments, in others it composed as much as two-thirds 
of the whole evacuation. As a general rule, however, the fluid very considerably exceeded tho 
sediment in amount. In addition to the gelatinous element and the more consistent flocculent 
material, tho Mirlimcnt, especially in those caSee in which it liclonged to an evacuation passed 
at an early period in the course of the disease, occasionally contained obvious fragments or 
undigested food,* and in one or Jwo instances small portions of normal fmcal matter. 

* In (iDC very ra;iidly Intal css^the evacustioa* contained huge quantities of bard uiidigcstod rice grainn. 



P*rt U] 


MICBOSCOPTC OBSBBVATIONS. 


185 


of all 
<'xammod. 


145. I. Epitubudm.—I n only font cbbos of the series was umnistakeable epithelium to he 

_ found, and in only one of Ihew was it present in any ahun- 

MicroMopioal«fe»^tiini of choleraic . Jq tho Others the amount was altofyether insignificanl.. 

' As, howcvW, the fact that abnndant and oharacteristio epitiie- 

lial cells occasionally present themselves in oholenuc evaouations is of considerable im{)oHuii<!(;, 
Kpitheliam In only 4 par cant. “«y ^ to subjoin a few farther parliculore regarding 

' of the dejecta. the instance in which uiis phenomenon occurred. 

146. This case was of about 16 liours^ duration. During its progress four diflercnt 

,,, , evacuations at different p^iods of the disesise were examined, 

IlluatraUvo cc. Np. SB. of the tablo. 

one of the three earlier evacuations Was any epithelium to be seen, but jn the last there was an 
abundance of eylindric^ epithelial cells, of perfectly characteristic and uumishikcable appear¬ 
ance, either sipattered solitary througli the substance of Iho 
I'ctfoctly diitmot opi^lUl oclto oooii- flocouli, ov still adhering in series of greater or less extent. — 
conallyprewat. {Fwfe Plate II, fig. 2. A. B.) . * 

147. It may be argued that the general ahsenec of epithelium in these 100 coses was 

^ , merely accidental, and that hy taking a larger number a 

Th« .mail percentage not escepHonal. ^ j 

hy stating that the results of the examination of all the choleraic materials, wliich 1 have him 
the opportunity of obtaining in this country, have been similar to those shown in the table. 
It may also be urged *hat the discharge of epithelium i-ecognisable as such is a phenomenon 

* confined to one stage of tlie disease; but up to the present 
and not dependent on wraonationa time I have failed to discover any stage which is clmrac- 
atagoa of the diaoaao not being by the appearance of epiUielial cells in the evacu¬ 

ations, although in very many cases, a considerable num- 
hcr of which furnished the materials, the characters of w’hich jinve been hero tabulated, 
a systematio scries of examinations was made of ’ the evacuations passed at various 
stages of tbo diseases fron\ a time when the greater portion of the evacuated material 
consisted of the debris and undigested tissues occurring in normal and diarrheoal evacu¬ 
ations to the termination of the case, or until the establishment of reaction.* It is of 

(Murse impossible to deny that some of the gelatinous matter and molecular debris, so 

abundant in certain cases, may be the result of the disintegration of epithelial cells. But in 
connection with tlie theory that the material forming the sediment in cholera evacuations is 

mainly the result of such disintegration, it must be recollected 
Why do« the p^|uth«lium not appear in ^jjat it is difficult Oil such a supposition to account in the great 
^ - mass of cases for the total disappearance in tlie discharges of 

the epithelial cells assumed to be shed in such abundance in the small intestine. Did the flocculi 
consist of untiling but gelatinous and molecular debris, the nou-appearaneo of the epithelium might 
be satisfactorily ascribed to a rapid process of disintegration, induced in die cells by the action 

of the alkaline fluid; but when wofind.thfem, as a general 
Other forma appear In abon. pgpfgctly distinct cells, which, whether they be 

white blood-cells, gland cells, or “ bioplastio” bodies derived 
from the Idood, are not more resistent than epitbeUam, any explanation founded on the as¬ 
sumption that they arc the^ mult of disintegrated epithelium docs not satisfy the retjuire- 
nicuts of the case. 

148. That the alkaline fluid of chbloraic evacuations docs tend to facilitate the disin¬ 
tegration of most calls immersed in it, thci'o can he little 
doubt i but, in as far as my experience, goes, this influence 
acts with much greater Vapidity upon the distinct, clcurly- 

deflned cells or protoplasmic bodies which usually characterize the evacuations, than uiwu the 
epithelial cells which liardly ever are to be found iu tliem; for while the former tend very 
, , rapidly to disappear, tlie latter persist in a recognisable form 

«<■ y®"* temperature 

of the air is high _iuid all deixunposnig processes rapid, and 
they show no tendency to the very active disintegration which has been assumed to take place 
within the intestine. 

149. 'J’iiat the contents of the intestines, as ascertained by posi-mortem examinations, 
do contain abundant epitltelial cells, and in fact mainfy consist of such belk immersed iu a 
fluid like that of the evacuations, is a fact which is called iu question by no one; but the 
cells here are clearly defined and unequivocal, and show no evidences of assuming the appear¬ 
ance and characters of those which are found iu the evacu- 

Tho epithelium ftiuoil in ^H-mortem from tbo very limited number of examinations of 

potf-mortem materials which 1 have ‘ had the opjiurtuoity 
of making, I have no grounds for founding any opinion iu 
regard to how much of this detached epithelium is to be ascribed to a post-mortem or imme- 

* For this method of progreosive esfunination, a jail, such os the Mporo whence inany of the 

I'ases cxaiuinod were .derived, aiforda grouter facilities than can be furnishw by any hoeintal, seeing that it is 
rarely in the latter that cases come under observation so early in the course of tho disease os they lo in the 
former. 


Disintegrative aetiou of the ailuiiiue 
Quid. 


oxaminatioDS is unequivocal in appear 
iiDoe. 
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.6iately’ oift^-tnortem process. But there '^weys rematns a possibility, that a considerable 
amount is due to such processes, and that the absence of the cells, which I shall saiisoquently 
describe, and which, although not confined to cholera, are constantly and ^^httndiwtly present in 
choleisic evaonations, is due to their rapid disintegration, which is of aotopll^ observed and not 
of sssbined rapidity, as we shall See hereafter when we come to their consideration. Bven a 
very limited nnmber of post-iiutiem examinations may, however, show that a cholera case 
’ may prove fatal with very little detachment and destruction 

«f epitheliumj and may serve to suggest ^at such a process, 

* iftltiiougfb froquently oocuiTing^ 10 th6 couifse of the diseaee 
or shortly after its close,- may yit have no essential connection with the produotion of the 
chaructcristio symptoms. T^t the desiractiou of epitbclinm is in some oases at least very 
limited in extent, 1 lAnnot but believe, seeing tiiat in several of thjg poti^mortumt in whioli 
I have had an opportimitj' of oarefiilly oxamiiun^ the intestines, the evidences of destruction 
were confined to asidall portion—about two feet in extent of the ileum, immediately above the 
cceciim; for While in this lociility the mucous membrane appeared thinned, congested, deficient 
in follicles and denuded of emtheliumi yet throughout the rest of the intestine there was no 
evidence of denttdatibn, and the epitheiiid lining only differed in appearance from its normal 
condition in presenting a somewhat macerated aspect. 

150. ^e epithuium found in the intestinal contents, slthough sometimes very molecnlar 

* and marked with distinct granules, was in other oases quite 

EpItheMnm In «ie bitestiunl Kntento dear, and not to be distinguished in mibroscopio appearances 

obtained from cases dying of oQier diseases. The 
appearances of the epithelium found in Vtarious cases is 
shown in Plate III, figs, 8, and 4. Fig. 2 shows epithelial colls from the contents of 
.the small intestine. Many of the cells in this instance, as shown in the, figure, had delicate, 
hyaline, bladder-Hke protrusions ’ proceeding from some pai-t of their outline. Fig, 8 
shows a east from the su&mit of a villus and numeVous small, delicate, colorless vesicles,'*^ 
at firat very distinctly visible, but which were very evanescent, disappearing ae red blood- 
corpuscles sometimes do, the Only evidence of their existence Which remained being a very 
delicate and barely perceptible ring marking their former outline. Fig. 4 shows cells from 
the contents of the jejunum,, as w^l as some peculiar .liodies, possibly gland eoUs. The 
epithelium in this case iqtpeared -to be perfectly normal in its ebaraoters. 

151. II. Bxn Bt. 00 D*CoBVU 80 t.BS.—In 14 per cent, of the cases tabulated, red bloml- 

' .corpuscles were distinctly visible ; in eight cases they were 

Percent»(tc cbxm TOutaioing red progonfc io obundaiiee. Their presence in some coincided witji 

the pinkish coloration of the fluid*provionsly alluded to, but 
more frequently with the common pale-grey or brownish color. Ine individual discs were 
frequently mnch altered in form, Wing distended, and elongated, oval or concavo-convex in 
ontline,^ Plate II, fig. 8 A.) As a rule, tiioy tended to disappear very rapidly, so that an 
evacuation which showeil them in abuudaniu) soon after its exit from the body, frequently after 
the lapse of a few hours retmned none in a recognisable form. 

152. This rapid disappearance of the discs is curious when taken in connection with 
the result of on experiment, in which a portion of a clot derived from a non-choleraic pos/. 

morfem cxignination was immo.'sed in the alkaline fluid of 
Effijot of the choleraic fluid cured choleraic ovachation; for in this case the fluid in place of 
-eorpuie e . ap|iearing to jfocil^te the disintegration of the discs, 

seemed rather to exercise a preservative infloenoe upon them, so that they persisted in 
abundance in it for some days after they bad dmost entirely disappeared from two corres¬ 
ponding preparations consisting of portions of the same clot immerse respectively in water, 
and in the serum of the blood to which it belonged. In more than one instance solitary red 
corpuscles were seen to be included within oeUs, which were indistingmshable from the other 
circular oolbrless cells forming the mass of thi sediment, and furnished an apparent example 
of the involution of red corpuscles by* these rails. The various appearances presented by' the 
blood-discs when occurring ui cholera evaluations are shown in Plate II, fig. 8 A, and those 
which appeared in the experiment on the artificial addition of choleraic fluid to blood-clot in 
Plate 11, fig. 3 B. Altiiougli actual blood-disos were detected in only 14 per cent, of the cases 
in the table, evidences were nbt wanting in many others appimutly mdicativo of the presence 
of their oonstitqeufs as crystals.—(Plate II, fig. 8 B.) Possibly some forms of blood-crystals 
were frequently present in small quantities, usouly apbearing in preparations examined after 
the material had Wn kept for some time, mt borasionally whne it was still quite fresh. 

153. The chief objration to Isying very - niuch stress on the presence of blood-discs in 

choleraic evacuations in. Calcutta appears to lie in the fact 
oyaiiUon to tapriM mooii itw M g 0 many peraotui HVing hers have a more or less decided 
ehoieralaflujeotaitaCiacntte. ^ • dys 0 «tono tendency, SO that it u hard to say, from n 

^ dalcntta experience aloias> how far the presence of blood is 
an essential and normal footure of riiolenuo dudMWges, and to what extent it may be inoideut 


* 

owunreij 

puwlos). 


Th«M ware ^tparantily Kimilar to thoao deacribed by Pr< Bnrdim BaudelW os “ hyaline bodies whibh 
AinimmansenumWsiatheooatentsoftbe large intaateaea of mws” (pomihlv stmmeta of blood-oor- 
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on a congrested and anbedihy condition of the laige inteetino. For example, the ^tient from 
whom the evaouation No. 44 was derived was fonnd to have been suffering from ehrouic 
dysentery previous to the supervention of oholeraio smptpms, so that there can be little 
donbt that the large proportion of blood*di8cs present m the discharges was mainly due to 
this disuse. In bther oases, however, in which blood-discs formed a prominent feature in the 
evacuations, there was no evidence of any hind to show the presence of dysenteric or other 
complications to whioh the phenomenon might be ascribed. 


Tho occurronM of white blood>eor-' 
paeclef oonaidenil in Mother plaee. 


154. It may appear strange that no mention should be mode in this place of the occur¬ 
rence of white blood-cells, seeing that the presence of tho 
red discs almost inevitably implies their presence also; but 
it appears to be more convenient to reserve the difficult 

questions concerning them until we come to tiio consideration of tho cells occurring in 
such abnndanoe in the evaouations, and regarding which, while it is impossible to assert; 
that they are all white blood-oells, it is equally impossible in many instances to point 
out any features by whioh they may be certainly distinguished from them. 

155. ill. Zhcosobu. a.—Invusobu ®tox.ueivB or Vibbtonks and Bactbkia.—I n 66 

_ ^ ^ . of the cases tabulated, such infusoria were present in greater or 

less abundance; in some cases in very small numbers, in 
’ others numerous, and in one or two forming the most pro¬ 

minent element in the sediment of the disoharges. They presented various forms, but appeared 
to be reducible to three distinct types:—1, Cei'comonads; 2, peculiar monadiform bodies 
very distinct from the previous type, and, in os far as observation goes, persistently distinct, no 
Tj, . 11 « * evidences of tho transition of one form into the other having 

ree a tjypes. detected; 8, distinol Amaebro. I’ shall now proceed to 

consider each of these ^pes in detail, with the ^ilienomeua attending their appearance in cho¬ 
lera evacuations, reserving the questions regarding their occurrence in diurrheeat and healthy 
evacuations for a separate place. 

166. The eercovtomd tyjie is certainly by far tho most abundant and constant of those 

occurring in the evacuations of cases of cholera developed in 
Calcutta, and this is the cose, as far as my limited experience 
goes, throughout the greater part of the Lower Provinces. Frequently they are the solo repre¬ 
sentatives of unequivocal infusoria (beyond bacterial and vibrionic bodies) present, while in other 
eases tliey occur in greater or less number, associated with bodies belonging to the two other 
types. I'hey, as well as the others, are not conhned to any particular stage of tho disease, but are 
found occurring from tho commencement of the case to its close, and occasionally in extreme 
abundance in tho contents of the intestines after death. As a general rule, they appear in 


1 .—Cercumonadt mott abundant. 


Period of tbo dUoam in wblofa tbey 


greatest numbers during the middle of the case, occurring 


chiefly abound. ' comparatively small numbers in tlie earlier evacuations, 

jncreasing in abundance os the disease advances, and finally, 
diminishing or totally disappearing towards its close. The length of time in which they 
persist in any given evaouation varies greatly, for in stime cases, although very abundant and of 
groat activity when the material in which they were present luui been very recently passe^d, 
.. j j. . „ they Ijecame motionless, and oven totally disintegrated within 

' “ a very short tune, so that an evacuation, which .when freshly 

C sed afforded specimens showing them in abundance in every instance^ after the lapse of an 
ir or two gave no evidences of their presence, or at least failetl to sliow an^ of an unequivo¬ 
cal and characteristio appearance. In other eases, however, they remained in full activity, and in 
uudiminisli^, if not increased, abundance for several days, only disapiieanng gradually with the 
advance of decomposition in the surrounding medium. The process of disappearauee could in 
some instances be actually witnessed in a preparation while under observation, individual cells 
l>eing seen to change their forms, become motionless, and shrink or absolutely break up into 
small heaps of amorphous granular matter. These variations in periods of persistence probably 

are dependent on changes in the nature of the surrounding 
rrobuMe cause o^wialioBe in penta. medium, for changes precisely similar to those ocourring in 

the cells in the natural fluid are fretjuently observed to follow 
the addition of re-agents, or even the slight change induced by the addition of a little 
water to it. 


157. Patting aside the ordinary normal changjis of form observed in individual cells, 
there stiU remain two forms to be distingukhud from one another, connected no doubt by 
insensible gradations, but yet very distinct as occurring in the extreme members of the series.— 
(Plate IV, Fig. 1 A. B.) 

The first, and possibly the most prevalent, of these is mainly distinguished from the other 

by a fusiform outliue, a homogoneousnoss of substance, a 
ChaTMtorsofoouMnoMstform. veiy distinot flaOTllum, and the power of protruding exten- 
sionB from its body. The cells are usually oolorieBB, but oooaeionally of a more or kw 
pronounced greenish or yeUowish hue. They show no oontraotik vesicle, hut mmoles and one 

Z 1 
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Canditl pnxiaw latjeRt to oomplote K‘ 
troction. 


or inro mmate gnminles or dark points aie soDoetimes to bo aeon in their sitbatanee. At the poste- 
rior extremity is a delicate, variable prooosa in the form of a t^, whidi is capable of adnesion 
to neighbouring bodies, and thereby of serving as a point of support during the energetic 
movements of the cell. The length of tMs process varies greatly at different timra, but it 

appears to be subject to oomplete retraction,, and in {hot to 
coustitiite merely a somewhat diffisrentiated member of the 
scries of protrnsions which the body«sabstance of the ceroo- 
monad is capable of emitting. Whatever its actnal nature may be, -mere can be no doubt that 
it is of considerable tenacity, as cells may frequency be seen energeticidly swimming abont and 
dragging after them, by means of their tails, masses of extraneous ma^r considerably exceeding 
them in bulk. While in a condition of full activity, the cells, in addition to showing a flagellum 
and tail, often present an appearance of being provided with cilia along one or both lateral 

aspects. This appearance of oiliation is however quite do« 
^ ■ oeptive, in as far as it leads to the supposition of lie existence 

df true or permanent cilia, for it is due to the rapid wave-like protrusion of portions of the body- 
substance. As the activity of the cell diminishi^, tliese protrusions become more manifest, not 
only on4MJC0UDt of dimimsfaed, rapidity, but by reason of increased sine.—-(Plate IV, fig. 1.) 
These figures show the changes of form actually observed to take place in one cell while 
under ol^ervution, and as these changes are on the whole typical of those ordinarily occurring, 
1 subjoin an abstract of notes regarding them which were taken at the time of the observation. 

A connnon acUre oval epreotMtiad was kept under observation for three houra with, the following results, 
obwrred to tolto place In one cell. **** observed it bad a distinct flagellum and Udl, and was moving 

Botivdy ly means of the former and, a series of fine pseudixnua along 
*• ■” ’ ' • dyWnn to omit large protrusions in place 


the nmrgins of the 1^;^ Presently the tail disappeared and the body b „ . 

of the finer ones prcvioiilly emnlovea. These protrnsions wore either tuigliUy raised conical elevations, passini 

^ werseiwtnM silnMsto ll..» _T_Jl_i» L ..1 — _1- 


in a WftTC-liko mannor along the or wore distinct elongated prooesHeB. When merely nlightly eh 

several^ protrusions fteqnently ocouirCd simultaneously, but when elongated they wore, at least in a fully developed 
form, invariably solitary. £ven where several protrnsions occurred simnltaiieously, they were usnmly limited 
to 0110 side of the body, but oocasionaily they were present on both sides. The movement of the individual 
Uoremont of the protrosiona protrusions was from the flagellar to the caudal eitremity of the body, 

but each new protrusion was emitted anterior tn, the ^vious one. 
The action of the whole series wis of a more or less rowing character, serving to pruiiel the w>dy forward 
through the fluid in the direction of the flagellum. When fnUy developed the processes appeared to W shot out 
with a considerable amount of foroo, at first as conical projections, but rapidly running out and becoming slender, 
in some cases to such an extent as to form a long delicate thread, while the savoodo appeared to have a tendency 
to Hccumuiate at tho_ distal ratremity, giving the whole process a more or less oapiwte appearance. When tho 
process had reached its maximum extension, a momentary pause ensued, and then the apex was swept round 
towards the caudal extremity of the body, the base at the same time moving slightly in the same direction. 
During this movement the process was grMually retracted and disaTOicaipd, and anew one was shot out anteriorly 
DluppiiuHieo of the flugeitam. K" through the same cyide of changes. After some time the flagellum 

disappeared, and tho bow remained moving by means of protrusions 
alone, which when _wave-Uko i^ned to run all round it. Gradually the protrusion of elongated processes ceased, 
and only a progrcHsiyely diminishing wave-like action persisted, the body at the same time becoming somewhat 
shrunken, and showing a faiiiUy marked double outline. During all this time changing vacuoles him been very 
distinct, and now one or two ^nnles caiqo clcariy into view in tho interior of the boW. Presently all movement 
cessed, add the cell appeared as a minute, oval, shrunken body. After remaining m this condition for a short 
Vtasl diaintogniisn. seemed to swell iOut, beoamo cimular, and in few minutes broke 

1 _ .... ^wn into a patch of fine granular matter, containing ono or two largo 

refraotivd grannies, and quite indistinguishable from the snmiunding granular debris. 

168. The second variety of eereomonad (B) is distinguished by being nsnally of a fusiform 
. , „ , • .. . figure, coming to a point posteriorly, and being abruptly 

Chsmeter. of t^ito^l variety of esr. Ulteriorly, by Sowing miitlier a vi»ble flaSref- 

lum nor distinctly developed protrusions of body-substance, 
and by being always decidedly molecular, softly shaded and marked by distinct and often 

S rominent gruuules. The individual cells vary very much more in size than those previously 
escribed, being in some cases extremely minute, and in others twice tlie size of that 
figured.— (Plate IV, fig 1 B.) Their movements ars in general much less energetic than 

those of the previous form, or they comparatively seldom attach themselves to surround- 

The, hardly ever emit im.frn.ion.. by their posterior extremite, and hardly ever, 

in os far as my observations go, emit the protnisions so 
characteristic of the former variety. They sometimes co-exist witii that variety, and at 
others appear to replace it almost entirely. 

169. Both forms are capable of rapid multiplication by a process of tranavorse division, 
* u- j VI, »nd both are probably mere varieties of one species, being 

""""i^aiity'of natar". * variations due to peculiarities in the nidbs in which they 

are developed, or notmal dev^pmental stages occurring 
independent of extraneous ir^uences. 

160. Perhaps the most important and interesting point in connection with the second 

form k the fiset that, owing to their size and general asjiect. 


They «»r ^ithe- ^n,ons of it. may reaiiily be mistaken for cylindrical 

t * epithelial otdls. Of course, as long as tbeir charaeteristio 
jerking and rotatory moveliieBt persists, tiiis mititidre cannot bs made, but! have frequently seen 
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cells which, hsd they not been aotnally obserred to iwss from the active condition into a state of 
quiescence, could not have been diwogaished firos\ imperfect epithelial cells without the 
employment of re-^nts. 

161. Ooca^^y, along with cells of the normal characteristic form, others are present 
_ , ' * in di^Mng proportions, which show various degrees of 

They ooeMiootOtyi^nt » oirottbr fi-om a pyriform contour, to such an eitent in 

certain in^oncea as to cause them to become quite circular. 
These circular cells retain the normal molecular shading and distinct granules, and move 
apparently bv means of a delicate flagellum, which although itself invisible manifosbs its 
presence by the effects which ihi movements produce on the fluid and the surrounding solid 
bodies. Occasionally also these circular, or, more correctly spring, globular, cells present an 
appearance of oiliation which is apparently due to the rapid action of miniife protrusions 
of the body-substanoe, like ^ose so frequently occurring in the previous variety. The cells 
however, whether globular or pyriform, never emit elongated protrusions. 

16S. The second monad form is fistinguished by very definite characters, and shows no 

tendency to transition towards those of the common cer^ 

^ 

flattened and of a spatfaulate form, presenting two distinct 
surfaces and a narrow intervening margin. One of these surfaces is convex, the other flattened 
or slightly concave. At the pointed extremity of each cell is a very delicate filament, and near 
the same point on the concave surface, a few minute cilia or ciliuid processes are sometimes 
visible, moving rapidly in the direction of the caudal extremity. All of the cells are colorless, 
and most of them almost diaphanous, showing merely faint vaouolation. A few of them, 
however, show distinct granules in their interior. As a general rule, they are neither so constant 
nor BO vigorous in their movements as the common cereomomd, frequently lying for a 
considerable period entirely at rest, save as regards their cilia, and more especially as regards 
their flagellary processes, whioh are usually kept in gentle motion; occasionally, however, they 
move tJirough the fluid generally with their broad extremity foremost, at the same time rotating 

on their long axes. Perhaps the most curious and charactcris- 
Clmwcter of tbeir movemenU. tic of their movements is an occasional downward flexion of 

the posterior pointed portion of the cell upon the anterior expanded part. I'his movement is 
utterly unlike anything observed in the common It varies greatly in extent and 

rapidity, being in some cases so slight as to cause only a faint increase of the normal concavo- 
convex ourye of the cell, in others so great as to approximate the two portions of the body 
to one another j sometimes very slow, and at others rapid and of an energetic wagging 
character. When these movements are well pronounced, they serve to propel the body onwards 
in the direction of the brood anterior extremity. In no instance was a cell observed to attach 
itself by its posterior filament, or to use it in any way as a point of supjwt. 

163. They do not appear nearly so frequently as the common eercomomd, and the most 

remarkable feature in oonneotion with them is the extreme 
Not M frequent «e the coroomonnd. profusion with which they occur in certain cases, abounding 

to sujjh an extent occasionally os to form by far the most 
prominent and oharaoteristio feature in the dischatges. Two of the cases included in the 

*• number of those from whicli the table of characters was 
But Qccaei oMlIy^^p^ ent in great Qompjied showed this infusorial form in great abundance, 

and I shall here append the notes taken in regard to one 
of them at the time of observation. The series of evacuations from this case began with 
No. 6£ of tlie table. 


Cass II, No. 02, at th* TivUt.—CaM in- whieh apmdmr firm if moucul oeeurred in vety grtat abun- 

Tlie patient was admitted shortly alter the comraennement of 
CiM In whioh ttuT ownmd la extrenu symptoms of the disease. Before admission he had iiassed throe evacna* 
^ * nous, and that first examined was the 4Ui. 

Evaemtum, —This oonsistod of a whitish, watery fluid, and a white powdery sediment. The 
sediment was completely separate front the mass of the fluid, formed about onc-third of the bulk of the whole 
evsouation, and showed a few small portions of undigested fouiF towards the bottom of it. The reaction was 
strongly alkidiuo, and the smell ikint and mawkish. Microscopic examination afforded the liollowing results. 
The fluid contained a considerable amount of active boetcrium, and the flakes were full of granular dwbriN and 

undigested vegetable tissues. Uverywherc throughout both flakes and 
Uiaroaeoiiia . of the 4th tvs«. numbers of Cells of various kinds. 1st—The most nu¬ 

merous cells present otmsisted of active wiomonad* of the second 
variety, and both oval and circular in forin. 2nd.—In mint of abundance ware tflimerous, very retractive 
oval and oinittlar oolis, all motionless and showing a very distinct doable outline. 3rd.—Numerous active and 
still Bpathttlate munadt of various sizes. The active specimens were seen swimming through tiie fluid, 
revolving on their long axes and progressing smnetimes in the direction of their Munded, and at others in 
that of their pointed, extremities, 4ta.—Circular oolis of various sizes, showing no evident nucleus, but con- 
taming granules of various sizes. Not a trace of recognisable cylindrical epithelium. 

The ^end ohameters of this were i^ntical with those of the 4th, save that the 
sediment only formed about one-fllth of the whole hoik. The mioroecopieul chaMeten were also siiribir to 
those of the previous one, but the flakes contained much km vegetable tissue, and the cells, espeoiafiy the 
small active spathulate moiKX^, were present in considerably increased numben. 
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4M BKietMtti 0 n.<~ 3 )i» wvslmoit identiaal in otuiracten 'mtbthe at^ boHom ofSts Mdimeut 

tiben wMetme or two totally iindigcnbid (</l4<graiqa. Active oironlar emvomottadt woxoinwMMt in (pat abundance. 

<UA.~8M £v<iot((i<Min.—Thii WM Identical in charootere wi& the 6llt eroonation, but flilbinna, active and 
■tin epatliiilato monode were proeont in nroatly incnosed numben, in both fiokec ai^ ^id. 

WA—9<A £t>aci«i«on.--Thi» conewted of » large quanti^ of aJmojt ooloricM fluid, and a >00017 ■ediment 
of dutinot white g(datiD<m« flooculi. The reaction wee alkaline, and the etneU mawkidi. At the bottom of the 
■ediaent^wero a ^ totally unaltered gnunl Of dil4i. Mictoxx^ic examination affindod the Mowing reeulk. 
Tlio fluid wa» quite clear, and coutaTnod a mere trace of Baotmum. It wae even'whare M of apnthulate 
uouoda of average aize, Many of three exhibited the cbaraaterii& flexicm movamenta, others were niotionlesB, 
but still retaining their charactoristio fonn and clearness of outline, while others Showed various degrees of 
endosmutic swelling and difdntogration. None of the small active eeUs so abundant in the first evoonotion of tiie 
series were to bo detected, l^ero was no evidence of the presence of opithelinm aithOT here or in the flucouU, 
ami only a few gronuliic, oirDular cells. Whorovor a portion of wiy of the flooculi was tbinried ^sufficiently 
by pressure to render its struotore manifest, it was found to consist of a minutely moIeouJar gelatinouH basis, 
in wbich myriads spothulato and a few moleisular drculor cells were embedded. HCoiiy of ihe former 

bodies were stall active, and those whidi were not were easily recognisable from their peculiar form.—(Rato 
n mAi, .. A, IV, fig. 2.) Even while under observation, the process of dlsintegiation 

Bspidlt; of dMlatesnooB. proomod rapidly | those cells which were at first active becoming stUl, 

and the still ones becomii^; more and more ill-defined and dim, until they were utterly indistin^isbable, and all 
that remained was a layer of gehtinons material in wbich molecular and gtwnlar matter was irregnlarly distri¬ 
buted. On the following day specimens of the same evacuation were again examined, but they were then so 
thoroughly disintegrated as to retain no oharacteristk features, and showed merely amorphous gelatiuous fli^cs 
strewn with graniues, and at rare intervals includii^ more or less recognisable cells. 

164. There is a considerable amount of diffiioulty and numerous sources of fallacy to be 

Tf s « Mr encountered in proceeding to the consideration of Ammbm,* 
8. Amabie^li^ H, fig. 1, B, IV, connection with their occurrence in choleraic 

' ' evacuations. It is hardly possible to estimate with any exact¬ 

ness the percentage of oases in which such bodies occur, and the proportion in which they are 

present in any given ease, seeing that no definite line of dc- 
Iwposribillty of laying down an m- maroation can M laid down wbich shall clearly separate uii- 
?ro« imi«Dboia*Sr *** ”** ***** ^ fioi>bted Amabm from cells proper to the human organism and 

wbich exhibit amoeboid movements. There appears to bo no 
test by which they can be distinguished from one another, and no characteristics jmculiar to the 
latter bodies which the former cannot assume^ Still there can be no doubt that there are onse.s in 
which cells which may be properly designated Ammbte do exist, for although these cells do not 
exhibit contractile vesicles as the higher Amoeba do, neither do many of the Amoeba found in 
infusions of various kinds do so, and their movements are not confined to changes of form and 
emission of protrusion, but in addition to these involve free progression through the media 
surrounding them. 

The fact of the existence of such bodies complicates the questions regarding the nature of 
the corpuscles, which I believe, although not peculiar to cholera, are constantly found in^ this 
disease to an extreme degree; for until some test be discovered wbich shall absolutely dis- 
Unguish the former from the latter, it is clear that any decision regarding the amount of 
bodies in any given case, which are to be regarded respectively as extraneous Amaba, and 
as intrinsic corpuscles resulting from the development of cells or bioplastio elements projier 

, organism, must be more or loss arbitrary and dependent 

Tho dlstlnotiOT^mst be more or leas assumption. It wculd be absurd to pronounce authorita¬ 
tively that one portion of sareodc, bioplasm, or whatever 
it may* be styled, is extraneous, because it moves freely an’^ crawls from oue field of the 
mioroseope into another ; and that another similar mass is intrinsic, because it meraly shows 
changes of form and emits pseudopodal protrusions j for although the latter class of cells 
may be incapable of assuming the more developed activity of the former, it is a matter of 
constant observation that the former, at certain times and under certain conditions, may pass into 
a state of partial qniescenco, losing the power of iirae progression, and not regaining it while 
under observation, or even daring the remainder of their existence. In the meantime, the 
safer course appears to be to note those ooUs alone os Amoeba Which are sctuidJy observed 
at some time or other to be endowed with the power of free progression. 

165. Even, however, if this clarification bo ri|ridly odliered to, we find a considerable 

„ ^ number of choleraic evacuations, in Calcutta at all events, 

“ Which Amwba are prewnt in varyinj? numbers. In 18 
per cent, of the cases tabulated, unequivocal freely-moving 
Amabee were present. All the description which can be given of them is that they consist 
of portions of bioplqsm of various sizes, capable of independent existence and of free progres¬ 
sion. They are colorless and aoftty shaded, ooutaining a varying amount of molecular 
matter ana of distinct grannies. The consistence of the body-substance appears to vary 
considerably, in somfl oases appearing almost diffiuent, in others of firmer texture and 
greater relractiveness. In eome oases more ot leas distinctly marked vacuolation con be 
observed. When in full activity they appear to be unprovided with any attempt at a cell wall, 
as protrusions arc emitted from all parts of tne body indifiTereutly, but they ore capable of 

- A-j-t -^------- 

* la strict BceoiMy thef bodies occurring la eholeflfio dqjwta on rariur i^otoniaibn than AmuslaD. 
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paastuif ink) sa encystod oOBdition, And' when in itbnt e(Ate show an'sppeAranoe of differonti- 
Atiou of oell And contents. Tto diff^ntintion is, Vwever, mainljr a matter of apj)earanoe, 
as in those cases in which there is a resamption of activity, there is no apparent rupturing 
of the cyst, but a mete process of. isoftcnutgr and absorption of it into the body-substance. 

166. Th^ can multiply ^hy a jpradw process of self*divi«on, in the progress of 

which the new cells or bioplastio masses may be'separated 
Thew era multiply by gemmation. gg adhere in clusters or scries of partially united 

bodies. When in series they closely resemble Hallieris ^roconidial olUHns.— 

(Plate VI, fig, 6 A.) The varying degrees to which the process of division has proceeded iu 
individual dm«ba gives rise to many variations in form of the resulting solitary or associated 
cells. In some oases we find figures of eight-shaped bodies, in others large cells with bud¬ 
like protrusions proceeding finm them, and in others again wo find masses of small cells, 
the individuals in which are reoderrii more or less angular by mutual pressure. When the 

colls are fairly separated by division, they also vary consi- 
Vurion* aM>eni»nowiv*tttt!ng from ^endjlv in appearance, some being quite circular,, others 
bisprooem gemma . more or less cupped at one or two points, and others having 
their contents shru n ken to a greater or less degree; the outer coveriug or cell-wall being 
wi(kly sq>arated from them, apparrntiy os the result of an endosmotic action. These pro¬ 
cesses of division are merely cursorily alluded to iu the present place, as they may be more 
advantageously discussed in connection with certain experiments, the details of which are 
given in the sequel. 

167. As a genered nde, the Amabee in any evacuation do not persist in a recognisable 
form for any length of time. Occasionally, like the cereomonads, they disappear in the course 
of a few hours. Usually a Tew are still to be detected attor tlie lapse of 34 hours, but it is rare 
to find any of an unequivocal nature at the close of 48 hours. The variations in duration are 
probably, aa in the case of the cereomonads, dependent on changes in the condition of 

the media by which the cells or masses are surrounded. 
VarisUon* In dor^ou <lao to They seem to disappear, due to a process of disintegration 

vana oaa o . which resolves tliem into patches of granular matter, cj^uito 

indistinguishable from the surroondiug debris. While still in activity they arc sometimes 
observed to part witJi granules. These are either solitary or in pairs, and when free occasion¬ 
ally exhibit an activity and eneigy of movement which can hardly be considered merely mole¬ 
cular ; whether they are to be regarded as the dements of a uew generatiou of amccbm, or as 
extraneous bodies, must as yet romaiif a matter of doubt. 

168. The following are the notes recorded at the time of observation regarding an 
evacuation (No. 96 of the table) in which firedy crawling Aftiabte formed a prominent feature. 

• Case No. 1.— EvaocaMow is which akckbib vobmed a CHABACXBKWTin vKATirME.— (Plato IV, Figua-s 
. 4,6,6.) The «]ifl 0 UDen« ooiuisted of tbo 4th evacuation pasBod in tho 

lUttitnmw caw. ^ oonwo of tiie case. It was ooinixMed of a pale, greyish, watorv fiuid 

with an abundmit ’white sediment composed of fine fluoonii. The sediment subsided rapidly and completely, but 
after some time a little fn>th and a few small floocnli rose to the suriaoe. The reaction of the Hnid was neutral, 
becoming alkaline os the paper dried; its speoifio mwvity was 1006, and the smell oifensivo. The results of 
microseopic examination were as follows:—Thronghout the sediment there was mnoh debris, consisting of undi¬ 
gested c^ of dMl and other vegetable cells and tisanes, with numerons oil globules, &u. Everywhere there 
were great hombers of cereomonads of both forms, many of the molecular pyriform variety being ^ large size. 
There was also a veiy great abundlUice of still circakr cells present. These wn-e eiUter scattered or in masses, 
and oggrerations of various sums, and were either softly molecular or more or less distinctly marked with a 
double outline. In addition to tiie circular cells, various bodies of a fi^ro of 8 shape were presort in considerable 
numbers. By &r the most striking and obaraoteristic feature of the material was the great abundance and 
Bxinm* imnduias nf i«iiitn ■* development of tiio Amirite present. The majority of them were of 
Exuvm* sbaaatnM « ^ contained numerous granules, and occasionally showed 

vscuoUtion Veiy dwtinotly. Sometimes they crawled freely from field to field, at others they remained at rest, 
or onbr change form and emitted. protrusions without altering their positions. Oceasiunolly some of them 
showed a nuwaardike body in their interior, but this was seemiugw due to a merely temporary and partial oonden- 
sation of the sarcode, as at other tunes the same uells showed no evidoueos of the existence of any sneh structure. 
After some time rame of the cells passed into lobulated tuaases (Plate IV, figure 6, A), oUiers became imoystod, 
and others disintegnted and disappeared. 

169. On the following day this ovacootion was a^in examined and one j^paration kept 

. ui 1 ^ 1 . 1 - ■¥ under observation for five oonsecutiye hours, ^e re-aotion of 

Change, taking plsee in them. . ti,e floid was, when first applied to the paper, faintly acid, 

lieoominff as it dried strongly and permanently alkaline. Very few monads remained active, and 
those stiTl moving'were vm feeble. Hardly any Amoebe or enc 3 r 8 ted (mils remained intact, 
their presence being now dwfiy indicated by mere moldcolar globular bodies, and more or less 
j it perfect grMular rings.—Hate IV, fig. 6 B). UisiDtegratioa 

Apprara^^^vesra^^ Qte amts- proooeding rapidly, and abundance of semi-disintegrated 

and distended cells were everywhere present. 

Twa large amcebeB wore seen whioh still retained the power of changing form and even of 
moving st^ntW. The ohanges taking place in these ware oaiefully ol^ved.—-(Plate IV, 
fig. 6 .) The nrst (A) woe at first ovu, with a oircular protrusion of molecular appearance at 
one ^ctcemily. Tins protrusion vras % dogi^eos (sompletely separated, and the mother cell became 

A 2 
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oliso^ cireaW and doubla outlined, 'irbile the detached oellule floated in the fli^ 
l^teeentl}^ another ptotruaion wtu emitted and then pitftially retracted. After this the Cell 
. remained motionlcsa and gradually lost ite double outline and 

Chaogw obMwod in w refractiveneas, becoming at the same time flattened and 

distended to a considerable degree by the imbibition of fliud. The residt c^ ^e latter protsss 
was that% transparent space appeared between the cell wall and -the shrunken, taoleenlar 
protoplasm. After this, disintegration and dimming proceeded rapidly, so that at the close of 
ibnr n^oncs from the beginning of tlie olnMNrvAtion tlm sole evidence remaining of the preSenoe of 
the amoobm was a mere molecular ring surrounding a dim molecular oiroulw mass, ^e process 
in the case of the second (B) was different, for, after going thrmigh ^tidus changes in form, it 
. , finally ceased moving and assumed a Arm* encysted asro^. 

Ai compured wMi tbsto ia aBotber. however, it did not retain long, for with a certain degree 

of BuddehnesB it passed into the form of a moleenlar, granuled, globiflar mass, which soon 
l)ccame a mere amorphous fiake of molecular matter. 

170. Tbe prmdipal points of interest in connection with the ooonrrenee oi ammhs in 

, .. . the evacuations oC cholera appear to be the following:— l»f, 

PbintB of lideM^Mgudlng tb* jjj i)«rtia% or_ totally quiweent 

oondition, he confounded with cells or biopl^c bodies in¬ 
trinsic to the human qro^Bm, bnt capable of changes in form and other bioplastic movements; 
Snd, that they mhy, aha aetnally do, in the processes of self-division ^ve rise' to bodies resem¬ 
bling the spores and^hidns of macroconidia desoribedby Professor H^er as ooonrring in one of 
the evacuations which he examiued (vtde in&a ); Srd, that in the course of a cursory 
examination small specimens may be readily taken for cells of intestinal epitheliam, as, 
.... . ... when thw are fully extended, and at the same time only 

They msy be '*w e^heiw moving very slowly, they are capable of presenting appear- 

■ '■■■ : ^ ances very amilar to such cells, 

171. One very inter«ting quMtion regarding these amccbol cells is, 'whether they have 
any relation to the mouadiform bodies previously described. In the course of my observations 
I have never beep able to detect any positive evidence of the existence nf any organic con¬ 
nection between them as I have never witnessed the direct 
or indirect transition of one form into the other; at the same 
time, however, judging from analogy^ it appears to be quite 
possible that a gonetio jielstioh exist. This possibility 

was strongly suggested hy the results of sevem aeries of observations on tbe developxnents 
uccutring in aqueous solutions of choleraic dejeerions; for although in these, m in every 
other similar senes, there was no reproduotiou of bodies precisely similar to those occurring in 
the recent evacuatious, yet there was a very distinct devdopment eff amcebte and monads 
which were undoubtedly members of one genetic oyde. 

• 172. As details of this set of observationi may be of some interest, I append a short 
abstract of the notes j:t^arding one spooimen in which such development took pla^:— 

On the 121h gopiewber 1860 anludqBantity of aihshchoiiiraevMruaion ms rntrodooed into a clean 
^ , perewdn oapeide, and one ounce of tenk water wbidi bad boon tubject- 
*" **• od to prolonged baling and allowed to cool waa added to it. ’’The 
preparouon was then set on a sietal tripod beneath a bell gloss wbiob di|i- 
pod into a solayou of imnnanganato of TOtash all around. Spechnau finnn ibo film wbiob formed on tbe aurfooe 
of the water were examined diuJy with the following reoulte :—18tb Srotember.—Numerous delicate fragments of 
fihn liad appoarm on the surface. These on examination appeared to be formed of moleoukr and bacterial 
bodies ombradod in a layer of selatinotM matter, which here and there showed tbioher portions tending to 
cause a oertrin amount of bbulatiou of the film. Utb SeptembOT.-^^fhe film was now universal and 
continuous _ ofor tlie whole snrfitce. _ In some places it was of considerable thioknoas. On mioroseopio cx- 
omination it showed myriads of active JBaetena, maases of Zooaksa and much gelatinous lobulat^ matter. 
ISth September.—The film was of increased thioknesa and strewn with distiuct granules. A Ibw large vibriones 
present. 16tb September.—The lobularion is now bigbW devel:^. When the gelaUnous basia of tbe lobnli 

. . . waa thinned out by pressoro and examined with a iVinob objaet glass, 

LobuisttoB of sjtposrsuB! of found to eontam numerous veiy minute dreiw sad oval bodies, 

each d wbiob appeared to contain within it a highly rafraotive granule 
(wWe Hate V, fig. '8). They were solitary or in smidl aggrogations or aeries. In tbe spaoes between the flakes 
of gelatinous matter there wen awnrma w minute and active bacterial paitides. 17tb Smtember.—The eetlulus 
wore present in increased numbers, and many d them were of larger size thaa ftoso observea on the Ifitb and 18th 

.._Septombor. Soihe of the cellules exhibit m«*e or less derided anusboid 

* inovemonta. 1104 SeptomW.—Tbe gdatinoui bbtiies were crowded with 

fully devdoped Aiiuxba, many of which were slowly maikiitg tnrir way out and crawling freely, or showing changes 
of form in the suiroundbig fluid [vide Plate V, fig. dr A). Slat Septober,—The amoaba were encysting them* 
selves in great numbers, tiie process beiogqbacrved to take place in sperimeot under oboervation. SSnd Beptombor.— 
Hardly any unencystod specimens wm a jn sd , and-jlha flakes wtro full of oysfei aeatitered or in masses [vide 
Plate V, fig. dB). 23td 8ept<milKr.—Tho flaleea wtiie densely covered wift aaoysted odls, wbiob when in 
masses hoafrcquentily a more or loss p^ouboedyiiAovr tiiige. A certain numW of active anunbss were stiU 
present 84tb September.—Oval and riwular auMtada were present in mtall nnaibers (vide Plato .T, fig. d Q. 

^ M4 S«t4smbH.---^Theeso^ (rfaiiailigmbi»ada ftum Bonmufme eno^ 

Knaps of m ^s ftw M Usjtwsq^ ftow u(jig ohsertod. . S64 S^em})tw.-^nfe were now present in ’ 

' abnndnnoeL andymmeroua enmw be seen. The process 

ol’ escape of tbe monads seeipedVimriimst assoriated wflhjHtpiure of dhe in others with gradual 
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wftoning of them. 27th September.—The number ofmonadewneincreened and decreased, 2Hth 

September,-p«Veiy few oyete were now pereietent Diwhai^ of «wtlvo manolee from, nnd diemtegration of monade 
wua obmrved to taho place, let OotobeT.--X^ monad* wetO now tapmly diaintegraung and a new delicate film 

..____ . 4 i« of moloonlar matter had beg^ to appear m the interepaoe* of the portion* 

K*Mw«dlWiDntteaef* «la. of ti,e pt^ one. 7* ^bet.iV«ry few monade wmaioed i)er»i*tent 
and the new film wae of inereaeed thlbltiiem. Stdi OotebeB.~No nionade were now to be fraud, and the lurface film 
ehowed merely the appearanpgp ,ptwenj|i(4 Jtt *n.e*Hjy^^^*^^ of theeaiie* ofoheerratkme,*.adelioate,gelatinouK 
IhuIa fill! of mhrate Bacterid and mdledhlfte ihattitt^ and abandantly ht^rinSled with grannies. The proee** 
orminally observed wo* now repeated, and oh the 18ta of Ootoher the utkocontained a new generation of Amahec.. 

_■■ On this ooeoekui, howoMlw, it oontsinedin addition patches of elongated 

Aadof.assrteaentlonorsnMstfr. fro&eie oeHs, wew subeeqnently 

the 10th monads bc^ to re-appew. fluid ahd Sadmient now graanaily acqnirea a distinct pinkish hue, 
and on the 28rd hardly any enr&n pewsfrd ; .the very fldnt 'Ifilm preeent showing abundant Baekria and 
one or two monads, while we Sediment rantsined ^^almndanoe of green encysted aigoid cells. 

178. The staiemeat made at bagioniRff of tbis aecoant of developments in solutions 
- . - ,.1 . of ohotendo material, that bodies exactly similar to those of 

One moss of ^^hteplasm resemble* evacuations had never been observed to be developed, 

most of oourse be understood os applied to the monads alone, 
as many mass of R)iere anMsboid matter cannot be distinguuhed from one another in any way. 
Incases also in vi^ch the purely^ Polemic materials unaltered by the addition of water or 
any other medium were subjected* to frequent examination during periods of weeks, there 
was no re-devolopment of monads identioal in oharactors with those originally present, and 
in only one instance was^ there any development of ammboid cells. In this instance a^r 
the evacuation had remained for several weeks untouched in a tightly stoppered bottle, it 

was found to be covered with a delicate film in which eaor> 
mouB numbers of ammboid cells of varions sizes and in differ¬ 
ent conditions of activity, rest, and more or less decided 
encystment were present. The appearances of the encysted 
and resting, odls is shown in Plate T, figure b, from which it will lie seen that they presented 
a veiy close resomhlanoe to the cells of a similar nature in the recent evacuations of certain 
oases. Although kept under observation ibr weeks, they were not ob.served to undergo any 
farther development, but remained almost unaltered. The fluid in which they were present 
remained all along strongly alkaline in reaction. It will be understood that ^is instance is 
not quoted as proving the reproduction of Atnathte identical in their nature with those origin- 
uliy presentj but merely as an example of an unusual development occurring in a oboleraic 
material, for, as was previously remarked, one mass of bioplastie matter is just like another, 
and in order' to asoertain the specific distinctness or identity of any two, their life history 
must be followed out. 

174. B.*—BaotaaiA and Vibmonbs.—As regards the occurrence of Baeteria and Vibrionet, 
together with the " miorocoocus" and leptothrix of Professor Hallier, there are many points 
in regard to which statements must be made only with the greatest reservation, seeing 

timt our i^owledge of the exact natnro and relations of 
“®“y ^ included under those terms 

is extremely vi^uo and imperfect. There arc, however, certain 
points in regard to which jpositive statements have been made whfeh do not in'volve the 
ubscure question of the spoome nature of the bodies under consideration, hat which refer 
entirely to tlm resnlts of observation. On such matters the facts derived from an extended 
investigation have a direct bearing. 

175. Statements have been frMuently made tending to a belief in the existence of n 
peculiar development df Baeifria, VHrioMt, &c., in ohoieraic as oontraated with otiier 
materials. In as far as roy ol»6rvatione have gone, they do not at all tend to support any 

such belief j for, Ui, as regards the fresh evacuations, in very 
instances I have found the bodies in ouestion showing 
a minunum of development, and the result of progressive 
series of obstervations on evacuations oconrring during the course of oases of tlie disease 
have on the contrary tended to show that the more any member of such a series loses the 
charactem of common diarrhceal materials and assumoe a truly choleraic aspect, the more 
do bacterial elements tend to diminish in numbers and devolopmwit. There are no doubt 
cases in which such elements are abundant in the evacuations, even at an advanced period in the 
progress of the disease j but tibia, in many instances, aa Dr. Lewis has well pointed out, appears 
to be mainly dependent on a retention of the effused fluid within the intestines for some time, 
so that processes of decomposition have become established in it; Znd, iitoany eholeraio mate¬ 
rial whfrh is kept long enough to allow of the establishmeut of decomposition, there is of 

course a considerable development of the usual aocompaoi- 
Tiisy dssdop sbnaiMiily in d«Mn- monts of BHoh a process, but certainly by no means a 

poslna ohoteda tned peou^r development, or one in any way differing, in onto 

wardameot at least, fbm that occurring in the evaenations of many cases of simple diarrhoea, 
or in otW fluid media highly charged with organic matter. , / , , . „ . . 

176. It is of oourse possible that, although theroM no unusual development of BaoUm, 
VibriouM, &c,, in point of numbers,the bodies which am developed may be spetifically distinct. All 



194 


X>B. D. OUKXIKOHAM’s OK CHOLERA. 


CAPPMdlX B 


Ke erideneo of ibo exigence of 
peculiar Saeteris, afforded iy cnl* 
(ivation experimenU. 


Inflacnoo of 

nent of JBoeiaWa, Ac. 


(ieneniJ rMiiJt* derived from obwr* 
vation* ott Saeteria and FfirioMM. 


that oafr be said in reply to this is that there is no proof of any enoh special character, for the 
bodies in choleraic materials certainly differ in no appreciable degree in aspect from thoee found 
in o^er decomposing fluids, and experiments on the devdopment of fungi and other organisms 
as a reault of cultivations of choleraic materials have not tended to any other cmaolusion, tbr 
not only has the specific cholem.fungus of Professor Ballier entirely failed to appear in 
such cases, but also only, those forms have been developed whiobii'Were generallv prevalent 

on other decomposing organic materials in tne locality 
where, ftnd in the season when, the experiments wore tried. 
Ideius regarding peculiar abundance and high development 
of bacteria, vibrioues, &o., as a characteristic fisature in ohole.- 
raic materials, appear, to have arisen from such materials having frequently not been exa¬ 
mined until decomposition had commenced in them,* and from want of suffirient comparison of 
the anposurances presented by them with those occurring in common dianrhceal and other 
animal fluids. 

177. I Numercms experiments were tried regarding the inflneneo of vanons re-agents on 
the development and activity of bacterial elements in choleraic and dianliceal fluid. As 
a general rule, anything whmh decidedly altered the chemical re-aotion qf the fluid experi¬ 
mented on, caused cessation of movement, and to all atwear- 

on tte devAop. f^r a time, retarded the development of Saaie- 

ria. In experimenting with the alkaline fluids of ohokra, 
artificial increase of both alkalinity and acidity produced this effect, while rendering the acid 
fluid of common diarrhma alkidiue produced a similar result. 

178. In regard to the obscure questions concerning the development of higher organisms 
from liacleria, Fiirmei, Ssa,, I can say very little from actual observation, and can only state 
that 1 have seen bodies resulting from the discharge of the contents of osoillatorim tubes 
behave os Bacteria, and distinct fungal cells arise by the gradual development of minute 
particles agreeing with HaUieris description of miorocoooi. The general results of all my 

observations and experiments on these points may be stated 
briefly as follows t—lsf, there is no special abundance or 
development of Bacteria, Fibrionee, &a, in choleraic evacua¬ 
tions ; 2«d, there is no specific variety of auy of these bodies which can be distinguished 
as peculiar to choleraic materials ; Sril, there ia no development of any special organisms, 
either as regards form or abundance, associatetl with the cultivation of choleraic materials. . 

179. IV, I^sror,—In only 3 of the 100 cases tabulated did fungal elements form an 

appreciable obaraoleristic. With regard to the remaining 
l•cr^:cntage of cnseji oontoiulng fnngxl qj evacuations, when it js stated in the table that no fungi 

were present, it is not intended te be undmsteod that through¬ 
out the whole of the materials one or two isolated cells may not have been pr^nt, but only 
that no distinct unequivocal specimens were observed ns charscteristic features in them. It is 
most probable that, if it were possible thoroughly to examine the whole of the materials of every 
evacuation, a few isolated spores or other fongal cells might be found in very many of them, 

as well as anywhere else, and as well as distmet isolated algal 
cells, desmids, diatoms, Pediattra, Skc., which are occasionally 
to be detect^ in choleraic and diarrhcenl materials; but 
it certainly is extremely rare to find fungal cells iu any 
abundance, and showing any distinct evidences of vitalite and multiplication. 

180. In the first of the three oases in the table the fungal elements eonsisted of saroina. 
SarciuouB mosses of various sizes were present in oonsiderable (quantity (Plate II, fig. 4 B). 
These masses did not differ from those found on other occasions in choleraic evacuations, not 

included in the present table, as well as frequently in cases of 
Cwe» in Tvhioh ftingnl oelli wMv diarrhffia. The case from which the material was derived was 

a slight one, and tito evacuation, in addition to containing 
sarcina, was not characteristically choleraic in various features, both chemical and physical. 
The second case (No. 91 of the table), in whiob the evacuations were characterised by the 

prossnee of fungal iiells, differed from the former in oontain- 
mg abundant yeast eells in place of sarcinte. THie presence 
of these cells was of comparatively little interest, as the matmial containing them wm not 
examined until 14 hours after it had beeu passed, so. that there had been ample time for the 

dovd(^ment of fungal cells in it after it had krt the body. 
ye»»t oeUi^ Whether actually jMvdoped within the body or ttot, the cells 

showed no manifest peculiarities in appearance, and on cultivation gmaxm to no special 
form of fungus .distinct from those ocouffing on diawhceal ovations and other deoomTOsmg 
organic materials at the same period and under nniSar circutostenoes. In the third ease 
(No. 90 of the table) both yeast celk and saroina w|p« nr^nt. The evwuafara 
by a patient in the General Hospital and was examined uamediately. The following are. 
the notes recorded at the time of examination 

f’.nB jjo. 90 oa tax Treis.—The patieiit was a sm 1« who hdongad to a this which had only five 
, f days in port. The evaoturtlon ooanatad of a wstery flmd of hiahly 

. ..iiriiiitu. redaction aid of an ahnndaat sediment of pek-gny powaory 
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nmtorial and white gelatinone flooculi. The (peeific gravity of the fluid wm 1003. The fluid wm full of 
active bacteria, wry few clearly defined celle of any deNoription were to be eeen, and. the whole material 
appeared to be in an active awte of ehange. Tiie flakee wire fbl! of oval and circular celle of varioiiH 
eiaea, but the greater number of theeo were dim and ill'deflnod. The only active celia were a ibw large Amcebie of 
various sizes. One of these was kept under observation fi>r two hours. For soma time it crawled from field to 
field showing every degree of form-change; by degrees its movements slackened, and ultimately it became circular, 
molecular, and comparatively dim, remaining in the flake in which it was then rituated as a mere still circular cell 
indistinguishable from many of the cells originally present in a similar condition. In the flakes there were also 
preeent a considerable number o£ laroinuus massee and a ^few yeast cells, with considerable numbers of 

P^tiiily digested portions ^ yegeteblo tissues. The evacuation whs 
reserved m a ti^huy stoppered bottle and woe examined on the following 
day. Tlie re-action remained alkaline, but the alkalinity wae not so strongly marked os on the previous day. 
The surface of the fluid was covered with a dense layer composed of active Bacteria and short energetic 
Tlhrionea, and all tbrongbout the material there was an abundance of similar bodies. The Hakes were entirely 
disintegrated, and sarcinie and yeaat cells abundant. Among the debris of the sediment a scanty sprinkling 
y , 11 .. of peculiar cells or cysts were present {vide Plate II, fig. 4 I)), of different 

^ forme and containing in their interior a varying number of Mractive 

masses and granules. No snch bodies were visible in the epecimons examined on the previous day, and no satisfac¬ 
tory clue to their real nature could be obtslneA The only possibility auggested by their a}ipuaranoo was that they 
were encysted arambm in whioh division of the cyll contents bad taken place. They were oxamiiied with the 
greater interest as they suggested the cyste described by Professor Halher as the special choleraic form of 
fruotiflpation of his cholera aeries of Aingp. ^ They did nut, however, agree with his descriptions of such cysts, being 
of much smaller size, without the faipteet indication of septation, and neiUier then nor subsequently did they 
show any evidences of being fungal in their nature. 

181. As regards the occurrence of fangal spores in choleraic evacuations, I can only- 
repeat what was previously remarked, t, e., that although such bodies may occasionally bo present 

j numbers, just as algoid and otlicr kinds of vegetable 

Occurrmce of tenpl rare Vnd occasionally are, yet their octiurrence is comparatively 

very rare. In as far as my observations have gone, the in- 
dividual cells are neither abundant nor of any special form, but arc usually recognisable os 
lielonging to dematieous and sphseriaceous genera, in wliich the thick-walled spores are likely 
to undergo transit through the intestinal canal with little detriment. 

182. It would be quite unnecessary here to enter into any lengthy discussion regarding 

the nature of the cystoid luidies occurring in choleraic, 
diaiThooul, and normal evacuations, seeing that the (|uestion 

has been fully treated of by Dr. Ijewis, and I would merely add that, in additbm to the various 
classes of bodies which he has enumerated as likely to be mistaken for special cysts, there 
.appears to me to be another class which might reatlily, daring the course of a cursory examination, 
be included under the term of cysts, and of cysts agreeing iu some degree with Professor 

Ilallier’s descriptions of the specific cholera cysts. I allude 
Starch celli^^y im^ miatekon for certain forms of starch cells, for such ceils which have 

escaped destruction in the intestinal canal, but which have 
been more or less completely emptied by the solution of their contents, frequently appear in 
the evacuations as delicate cysts preseuting appearances suggestive of internal septation, but 
due, in most instances at least, not to the presence of actual septa, but to slight foldings or 
creases of the .cell wall upon itself. Among the commonest of such cells occurring in the 
evaonatious of cholera as developed in the Native population of Calcutta are dhdl cells 
(Plate II, fig. 4 A. J). Figure A shows such cells, empty and fall, from cholera evacuations, 
and figure F similar colls as obtained direct from washed sections of dhdl grains. 

183. Not only are distinct fungal elements very rare fa recent choleraic evacuations 

. * A. Calcutta, but there is no special tendency to the develop¬ 
ed oJetesd of such bodies in such material even when subjected to 

prolonged exposure to the air. As regards choleraic materials 
unmixed with any extraneous substances this is very distinctly the case, for although, during 
the course of observation, such materials were constantly exposed to the nir lieneath bell-glasses 
for weeks at a time, yet in very few instances did any distinct development of yeast cells or 
of other fungal elements take place. A persistent layer of bacterial matter remained on the 
surface, which in a few instances ultimately showed the ^resenoo of a few scattered yeast cells 
nr short mycelial filaments among its constituents; but in not a single instance did tiie rajiid 
and abundant development of such bodies, okaracterising certain diarrhmal evoouations, take 
place. The results of extended series of observations on the cultivation of choleraic materials 
in various media and under various circumstances of exposure to, or exclusion from, external 
influeuoes have likewise afforded not the faintest supiiort to the idea thatethere ii any special 
form of fungus associated with such materials. It is not iherely the case that there hue been 

a failure iu the appearance of Professdr Hatlier's cholera series 
of forms, but a failure in the appearance of any special forms 
whatsoever. In none of the cultivations which came under 
ray own observation did any species of Mueor ever occur, while PeniciUium farms only appeared 
comparatively rarely. That species of Mueor should fail to appear is not to be wondered at, 
seeing that the genus does not appear to be of prevalent ooourrence in Calcutta, or at all events 
bos not been prevalent since tlie observations on cultivation of choleraic materials have bceh 

B2 


not sppssred. 
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in progress. 


Widely difflieod and „ 
valent forme appear on cbolerleed ae in 
otlier media. 


One species of Anenphora does, no doubt, occasionally occur, but with nothing like 
the constancy and seeming indifference as to medium with 
genemlly pro- which certain forms of A»pergiUut do, and it is precisely these 
widely diffbsed and generally prevalent forms which are usually 
developed in cultivations of choleraic materials. 

184f. The two commonest forms occurring us the result of cultivations are shown, Plate X, 
fig. 3, A.J Plate VII, lig. 1, A., fig. 2, A. B. The first (Plates X. fig. 8, Aj VII, fig. 2, A), 

*1 _ . ! and by far the commonest, of these is perfectly ubiquitous, 

appearing on all sorts of decomposing substances and at all 
times of year. It consists of a delicate, colorless, closely •jointed mycolium giving origin to 
numerous erect, jointless, fertile filaments. The summit of the filament*forms a rounded 
capitellum covered with a dense coating of fusiform spicules («td« Plate VII, fig. 2, A), 
bearing necklaces of spores and frequently proliferating. These imores are globular, at first 
colorless, becoming of a beautiful vivid canary-yellow, and finally assuming a more or less 
„ , ,, ochrey or buff tint. The myoehal tlireads oboasionally beiir 

onn» mo large simre-liko bodies directly without the intervention of 

any special threads (Plate VII, fig. 6). These are formetl 
by the gradual oocumulation of protoplasmic matter in lateral or terminal dilatations. As the 
iiccumuLation advances ,the body becomes circular, assumes a yellow color, and is finally se¬ 
parated by the closing in of its investing membrane, which is continuous with that of the 
filament giving origin to it. These spores, when separated, consist of a delicate but tolerably 
resistent coll wall containing a mass of seemingly homogeneous yellow protoplasm. When 
subjected to cultivation they give rise to numerous radiating branphed filaments bearing short, 
erect fertile threads terminating in chains of circular spores (Plate VII, fig. 6). The 
curious point in reference to these threads was that they appeared, in some instances at least, to 
be rather penicitlioid than as^rgilloid in their charmiters, as they did not terminate in a 
distinct capitellum, but wore divided into two or three separate spore-bearing processes. 

186. A species of Mrotinm {Eurotium herbanorum hj was on one occasion observed in hmo - 
Ocmionnl oooarronco of SoroUm. with this fora of A^ergiUm and swmingly arising from 

the same myceuum as it did (Plate XI, ng. 4, A, B, C). 
The soil on which the mycelium was developed was not however a choleraic one, but consisted 
of decaying bafoboo and damp piper. The perithecia (A) were of a brilliant yellow color 
and beautifully reticulated (B) j the asci (C) small and containing 3 or 4 spores. The same 
form of Eurohum without any accompanying aspergillus was subsequently found on decay¬ 
ing vegetable matters at Ootacamund, and a similar form, only di^rihg in being perteotly 
colorless, on dried plants in Calcutta. 

186. The second species of Axpergillm* of common occurrence on choleraic materials, as 
well as on other deeomiiosing substances, is very much more striking in sine and strnctarc 
than the previous one. It is by no means of so constant occurrence as the common yellow 
form, but occasionally almost entirely, replaces it. The mycelium is oomptsed of very 

delicate branched filaments bearing a great number of dila¬ 
tations or macroeonidia of Professor Haliier (Plate VII, 
fig. I A). From this delicate mycelium large erect fertile 
filaments arise wbioh attain a considerable length, and appear entirely out of proportion to 
the threads giving origin to thorn. These filaments bear at their apices very large heads of 
a rich deep-brown color compbsed of multitudes of minute circular spores. The structure 
of the head is complex and of great beauty (Plate VII, fig. 2, B). The fertile threads, 
which are erect and jointless, swell at their summits into more or less globular capitella. 
These are covered externally by a series of wedge-shaped processes, the bases of which arc 
peripheral, and bear three or four small secondary processes or spicules foom which the chains 
, of minute brown spores arise. This very characteristic form 

^ ' a|)jwars to be widely difihsed throughout the peninsula, os 

unmistakable heads of it were found in specimens of water at Triohinopoly. 

187. Of much less frequent oceijrrenoe than the above forms are two others which, are 
very distinct from them and from each other. The first is a small glaucous green form (Plate 

Other common nH.oi«. VIII, fig. 6 Aj Plate VII, fig. 3 A)~apparently A». 

perguiu* gmieut. It occasionally occurs in oultivations of 
choleraic materials as well as in other media, and is eeemingly very indifferent as to the nature 
of its soil. The second is very uncommon, and appears to merit more particular descrintiun 
(Plate VJI, fig. 1, B, fi^. 3, B). Tlie fertile filaments are very long, slender, and decnmlient, 
usually found trailing among and over the stems and heads of the common yellow form. They 
arc terniiiiiited by small heads of a beautiful neutral tint composed of spores aggregated on a 


Ctmntcten of mother 
ipeoiet. 


oommoB 


* It is Tciy doubtftil whether this fbm can be inoludod under the geuue Anpergillus, m the straotm'e of the 
iiead is so peonlmr. 

I only retain it here on ^ennt of ignorance as to what it should properly be referred to, and becauw* in 
outward appearance it ol(M<|ly resembles an AtpergUlu*. 
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1‘enieiUum mncli 1 «m ft^aeot tbaa 
AjptrgHtmt. 


General mralti of nfaaerv&tiont and 
experimcnU on dingi. 


Rituple eapitfllam, and here and there throughout their couree they give rise to ehorf, 
lateral bmncbee bearing similar heads. 

188. PenieilUum forms appeared neither so frequently nor so abundantly during the 

course of cultivations, as tqe commoner forms of AnpergiUm 
did. When present, the spores showed various sWles of 
greenish grey, fawn or white, but in no instance was any 

form p^nliar to choleraic materials disoovorw. Plato VII, figure 4, shows ]>cnicillium heads and 
dilatations as developed in choleraic material, Plate XI, figure 2, Penicillhm plaucnm occur* 
ring on decaying vegetable matters in Calcutta, and Plate XI, figure C, the Peuieilliwm 
commonly occurring in the Neilgherries. The dilatations above referred to .are those on which 
Professor Hallier lays so much stress as dfiording an evidence of the tendency of PeniciUi«m 
to pass into iducor. In addition to dilatations, the mycelial threads occasionally gave direct 
origin to elongated chains of spores or conidia. 

189. The general results of'all the observations and experiments w'hich I have been able 

to make up to tho present time may be shortly stated as 
follows:— \»t, distinct fungal elements are n«t common 
in or cliaracteristic of fresh choleraic evacuations; 2;o/, 

there is no speoial tendency to the sulaiequont development of such elements or their results in 
choleraic, os compared with other decomposing materials; %rd, there is no special form of 
fungus ])ecuUar to choleraic materials; 4f4, the forms of fungi which appear as the result of 
the cultivation of choleraic materials, with or without the addition of other media, are merely 
those which are commonest on other decomposing organic substances at the same season and 
under similar circumstances f 'bth, the members of Professor Hallieris Cholera scries of forms 
do not in Calcutta show so groat a tendency to appear as those of other series do ; Mt^ear 
generally filing to appear at all, and even PenieilUum being comparatively rare and quite 
subordinate to Anpergillus. Were it merely the case that the special forms described by Pro* 
feasor Hallier genet^Iy failed to appear, it might yet be argued that such a failure 
was of little importance as an argument against a fungal origin of cholera, seeing that 
some authorities incline to the belief that " it is scarcely possible to doubt that the 
various forms of fungi which are characteristic of particular situations are not really distinct 
species, but that the same germ will develop into different forms, according to the soil on 
which it falls,*” so that the forms oceurring in Calcutta may bo supposed to arise from germs 
identical in nature with the German ones, hut giving rise to different developments, duo to 

the influence of different external agencies. When, however, 
we take this failure along with the fact that in Cdcutta, as 
in Jena, the forma developed belong to sO'Called 8])ecieB of 
common occurrence on other decomposing sulmtances, the 
evidence against the existence of any special germ appears 

to be tolerably strong.t. 

190. V. Oval akd Ciagular Cells.—I shall now consider a number of bodies which 
may be classed uuder the one general head of “ oval and circular cells.” Any heading 

,. , -. of this kind is, no donbt, most objectionable on account 

Advantage.of vsgueiM*. of heading. vagueness; but seeing that the precise nature of many 

of the bodies inoluded under it remains as yet unascertained, and tW in many instances 
we have nothing to guide us in the discrimination of various kinds of cells, whicli although 
similar in appearance are yet very ditfereut in nature, there is at all events a certain amount of 
)>raotical utility in the use of terms of considerable vogneness, seeing that to go farther in 
tho endeavour after^exactness of definition would iu reality be to go beyond positive knowledge. 

181. The results of all the examinations of choleraic materials which I have had the 
opportunity of making in this country leave me no room to doubt that oval and circular cells 

of various sizes and varying degrees of distinct definition 
Oval and cirralaroella oonttant aad dimness, of clearness and molecularity, and of high or 

low refractive power, free, in masses, or embedded m a 
gehitinous or molecular basis, do really constitute tlis bulk of the white flocculeut dejiiosit 
of most choleraic evacuations. Such cells begin to appear in the earliest evacuations, and, as a 
general rule, go oq steadily increasing iu numbers until the supervention of reaction or death. 
UHien, as is the case in the majority of freshly*pa88ed evacuations, they are present in a well* 
defined and undisintegrated condition, there is no posribility of mistaking them for epithelium, 
unless it be assumed that cells utterly deficient in epithalial oharacters, fhd endowed at the 
same rim^ with voqt distinctive features of their own, have necessarily arisen from transforma¬ 
tions in epithelial cells. If, on the other hand, the material hw passed on into the process of 

disintegration, which Usually supervenes with great rapidity, 
Debna arlaingf^m their dUintagi^ moTecular debris arising from the destruction of these cells 
turn in a ngu a le om o# course indistinguishable, by appearance at all events, 

from that resolting i&om the disintegratmn of epithelium. 


Tho Sirnw of fnni;! apjiesrinit <>» 
oholeraic media in Cnleutta only n^in. 
hie those appearing at Jena in belong¬ 
ing to the ipoeiea eomiuoneat on other 
media. 


disintegrated epithalial cella. 


• Quoted in The Oaneti* of Sipeeiee from Habit and Intelligence. 

t For obaervationa on the oocurrpuce of fungi on rice, and on the fonns of microsoopic fang^ chiefly pravalcut 
in Calcutta, Ac., vide Note B, appended. 
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192. Rach colls ocourted in 87 of the tabulatod cases, and in the majority of these in 
such abundance as to form hy far the most characteristic feature in the materials composinv 
the sediment. They vary considerably in sise and other minor points in various instances, 
and I shall now proceed to give an abstract of a few cases illustratwe of these variations. 

Ccuet illurtrative the appearanee akd eharaetm of oval and eireuhr eelk eltarli/ dUtinetfrm 
intettinal epithelium oeeui^inp in the evatmatione ef cholera. 

CASS 1, No. 87, or tas tabw (PiaTb IV., Pio. 3).—The patient was a Frenchman who was admitted into 
, . the General Hosjatal on the morning of the 21st May 1870. Ho was 

luuA retim awo. gjj^ attaokod«at 2 a. k. The evacuation 

No. 87 was one of several examined at difihrent times during the course of the caso. It was passed at 7-4S a. m., 
end oxsmined five miunies later. It consisted of an abundant, almost colorioss, intensely dkaKne iinid of 
a specific gravity of 1,006, and of a oonaiderable amount of sediment, composed of large,_ loose, gelatinous, white 
flcoculi, which rapidly and oompletely subsided to the bottom. On microscupic examination Pot a tniov of recog- 
• .. nisableepitteliuin or ofred bloodmorpnsolesoould be detected anywhere. 

AbMsce of oplthollnm Md tsl bloodeor- ^ entirely free from Bitetermm, Ac. No yeast 

cello or other fungal elements were visible. In the lower portion of the 
fluid there was sn abnndanoe of free cucuIst cells of various sixes. (Plate IV,, Fig. 3.) They were colorless, 
highly re&aotiive, and varionaly shaded with line molecular matter. In superfimai focus they appeared aa bright 

Ch««nmo{U>s..ll.pT.s<nt. d«nlM Mes witt a shaded outline; as the focua waa d«™ned they 

showed themselvoa to be finely moleemar. trequontly marked by one or 
two distinct granules, and presenting a great general reaemblaiioe tc the white corpnselca of Uie blood, mucus oor- 
puacles, &p ,,». «., toey appeared to he massea of bioplasm of various sixes. Some of tiiem were already bt^mning 
to ahow signs of disintegration, but the minority were clear and well defined. 

There were also a few neariy dieular apeoimens of ooroomonads, fiiintly moving by means of their flagella. The 
floccuU consisW of a gelatinous, finely moleenlar basis, studded with granulai, and everywhere orowded with 
cirottlar cells similar to those in tlie fluid. (Plate IV., fig. 3.) They showwl various degrees of distinctness and 
dimness, but as long ss they were visible ss colls at all, could not be mistaken for epithelium. In some cases 
there was a manifest separation of the cell contents from tlie cell wall, and in others the colls could be seen to 

_„ . , , contain a varying number of small bodies in their interior, quite 

nusHs wtihia ihBB, distinot from the granules previously mentioneii and appearing to he 

, dilTerentiated masses of “bioplastic” matter, similar in apiiearanoe to 

those seen m exudation cells after treatment with acetic acid. (Plate III, Fig. 6B, oells from Uie serum of a 
blister tmtra with dilute acetic acid.) Disintegration proceeded rapidly during the course of (lie examination, 
and at the close of throe hours, floeeuli which were at flrat crowded with distinct cells like those of the figure, 
had beoomo more molecular flakes, showing only here and there &int outlines of cirenlar bodies and small patchia 
of granalo*. 

Cash 2, No. 68, of th* tablx (Piatb III,, Fio. 6).—Tlie mtlcnt was admitted into the General Htwpital in 
IllutnUn esse. profound collapse, and died a few hours subsoquently. The cvacuatiou 

entered in the table was passed about 6 hours before death, and was examin¬ 
ed immediately. It (smsistod of transparent, almost colorless watery fluid, and a scanty sediment of pale brownish- 
grey gelatinous floocuU. The floevuii subsided at once, and were of such a gelatinous oonsistonee tliat portimis for 
exMinatian could only be obtained by the use of sqissois and forceps. The 'reaction of the fluid was intensely 
alkaline, and the smoU faint and mawkish. Xetulft tfreucrotcopk aeammatioiu The fluid was quite clear and 
contained hqxdly a trace of Bacterium. Specimens from the lower part of the material showed an abundance of flree, 
Chsnoten of the cells proimt. oiycular colls of various sixes, all of them beautifully and clearly 

defined, reftwetive, and in many cases oonlaining several smaller bodies in 
their interior. Some were softly molecular, and marked by granules and clear vacuoles, while others showed a hard, 
sharply-delined ontlme, with more or less separation of the contents from the cell wall. Some were accurately 
circular, ^ers oval, and a few somewhat irregular in outline. (Plate III, Fig. 6.) Movement of granules, changes 
in Wie distiibntionofthc contents causing alterations in vscuolation, and oven changes ofform could lieobserveoin 
maav of (he cells. The floeeuli ootisuted of a structureless gelatinous material in which myriads of cells like those 
of the fluid wore embedded, with a scanty spinkliog of free granules. There was no evidmice of the presonoe of 

,,_, ..... epithelium or of red blood-corpuscles. The colls in the flakes in many 

° ^ instances showed changes similar to those observed in the free cells of 

, . _ tho fluid, and here and there they were in short series, suggestive of 

maorocomdiu chaini. _ One specimen was kept under observation for an honr and a half, and the rapidity of the 
process of disint^pwtion which took place in this mriod was very remarkable. Brightly refractive, well-defined 
cells were seen to pass into mere flakes of molecular matter containing one or two prominent granules, but quite 
amorphous an4 without a trace of any limiting menlhnine. In other oases Uie outlines of the cells remiuned 
marked ont as granular circles, giving the flake a more or less distinctly honeycombed aspect. At the close of the 
BApidity of ataintarritloii. observation only a lew colls relainw their distinctness, those which did 

, ' do so being invariably those characteriaed at first by hardness of outline 

and distmet semration of contents from the cell waH and the floeeuli bad become eveoly mciooular and granular 
in Btruotnre, only here and there showing a feg dim cirenlar masses or patches of honeycombed texture. Tliis 
rapid disintegratinu was not peculiar to this specimen, but ooourrod generulty throughout toe evnonation as evi- 
donoed by numerous preparations derived from it at intervals. 

Cask 8, No. 38, or the iablx.— t^e patient was a prisoner in the Alipore Jsil. Before admission 
lUuatiiUre «M. into hospilal he had been purged four times. No. SSwas the firstevacna- 

tiun passed after admission. _lt consisted of about two-thirds of a jiide- 

grey, watery fluid, and one-third of sedimout composed of small, whitish floeeuli, rapidly and completely snbsiding 
to the bottom of the vessri. The reaction of the nuid was alkaline and toe smell mawkish. The fluid oontained a 
more trace of booterial matter, but in tho lower p»rt showed abundance of beautiftiUy clear ifltoular cells, red blooil- 
corpuscles, and oval and oircutar oercomonads of both varieties in great nnmbers. The cirenlar cells wete of very 
Chtisoun of tlia nils pntnl, various sixes, some being very small, others of the sixe of average white 
btood-corpnaotes, and others very largo and containing several distinct 
cellules, or dilTerentiated masses in Uieir interior (Plate III, fig. B, A). In one or two instances they wore seen to 
contain red hlood-eorpuscles in their interior. The floeeuli ronsiated of a finely moleenlar, gelatinous material 
in small quantity, iu whioh jnosses of pvri and oircular cells simitar to those of toe fluid, (ogether with numerous 
active cerQomanada, wenf embedded. The eireular oells showed most distinct eontentohaages and slight l^lastic 
movements and alterations of form. Disintegration prooeeded rapidly, so that at the olw of a few hours com- 
Bspia dlilaleirntion paratively few cells retained their distinotness, while next day only a 

qirinkliug of shrunken balf-broken up sells and of slowly moving eerco- 
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raontd^ with • hug^. atnoant ofinolaaiihr4«farii,ww 'riaible< ,0&ew two bodieo, which might beintperfect 
epithelial cells, were alio seen during the fint eaminathme. 

Cake IV, Ho. 63, or tax IABLB.*-I3ie patient jrae a Hegto, who waa admitted Into the Oenetal Hospital 
„„ aufihrinK from a slight attaok of oholeta. The evadUation was examined 

”**’ whihin an hour after it had been jwssid. It consisted of a dirty brownish 

fluid, with on abundant powdery segment containing numerous fragnenU of u^^gmted food. The reaction 
of the fluid wee alkaline, and the smell oSbnsiTe, but not characimstie. The fluid contained a good deal of 
active >vibrionio and bacterial matter. Ihere was ererywhere abandaaee of remains of undigested animal and 
vegetable tissues and much of tbe debrie of normal eraouationa All throughout flnid and flooenli were abund* 
Chsmctwof tto«itap.s.sM. ant eireulw Mils, t^ ms^ty laige eise, and many showing Mllules 

in their interiori—'^late II, 1. A.) A few large amoeboid ceils, 
changing form or slowly crawling from place to place, and one cenomairiid jrere alao observed. Not a trace 
of epitbiuium, red bloud>aorpuseW or evident mngel etemente to be seen. Diiintegration was proceeding 
. ^ .5 . rapidly both in eiraular cells and the Amaba, so that at tbe olose 

Abanuieaf splttwIl^udMd'blaod.eorpiu- of twQ hoitrs ha^y any specimens of eitber reuiiuned distincUy visible, 

mere granular and moleonlar rings and heaps being all that was left 

to,indioBte their former preamioe. 

Casb 6, No. 67, or thb TABiii.-ahThe patient was » prisoner in the AHj^ Jail, and was attacked by 
niastettiTs csss cholera while in hospital on account of some trivial ailment No. 67 

was the first evacuation which was passed during the progress of the 
disease. It oontisM of a watery, greenish fluid, and a powdery sediment formiag about ono-sixth of the biUk 
of the whole material. The reaction wes alkaline, the smell fsiirt and mawkish. On microwwpic exarainatiou 
the sediment was found to oontein large quantitiee of debris of undigested vegetable tissues, aidf cells, starch 
granules, spiral fibres, Ae. There woe tbroimhout much gelatinous granular matter, myriads of active corco- 
' mojBoas of the second variety, uid circular cells of various sizes in great 

abundance, with red tdood-corpusdes and some large freely moving Amabm. 

. The circular cells varied oonsidorably in appearance, some appearing of 
firm consisienoe wiui h^h refraction, and more or less distinctly marked with a double outline; others wore soft, 
molecular and s]^saed,^Iasely resembling white blood>oorpuaoles, as usually seen after thedr vital movements have 
ceased; others ware emitting deHcate protrusions .from one or more pointii of their cirmirofcrenoe^ while others again 
were almost stroeturelsss, or with more or loss shrunken contents sad delicate distended coll walls. The red 
corpuscles showed various alterations in form, some being fusiform, others drawn out to a point at one side, and 
othma ocmoavo'oonves or quite irregular. In the fluid between the flakes there was a sprinkling of ^Bacterium 
Alwsiioe of sBithsUaai. ^ moving granules. Not a trace of epithelium was to be seen, and 

, ^ no colls wbioh even b<ne a resemblance to intestinal epitbelium.' The 

suoaessive evacuations pass^ subseonently during the course of tbe case were examined with the following results, 
flmd JEvaeuatiom .—^This only oilibred from Qie 1st in eontuning loss undigested debris, and in the flooculi 
Ch»ut«»<>r.a»Mrir.<istMis. of the sediment being rf oonsiderably inoiW rise. Not a trace of 
^ _ cpitbehom m a recogmsable form was detected. ^ 

Srd JEieciei«ti!>o».—Tiusvwss precisely similar to the 2ua in physical aud mioroscopical characters. * 

4(i JShaoitatioM.—'l^ consisted of a watciy, pole grey fluid, dightly tinged with brown, and of an abund¬ 
ant but only slowly subsident sediment oi' fine white flooculi. Tbe resotion was alksliuo aud the smell mawkish. 
The fluid oontaiiied an abundance of bacterial matter almost entirely in a state of rest. There were also 
great numbers of active cemmouads of various sizes, and of still moleoulsr circular cells of various degrees of 
definition and of various sizes. The flooculi wore oompMed of similar cells imbedded in tbe iiornud molecular 

_ _ ^ basis. Some of the circular odls showed three or four distinct bodies 

inoluded within them, os frequently olwerved on previous oocssions. No 
red blood-corpuscles or epithelium were visible ; some of the ccreomonads'when thiy ceased moving presented a 
superficial resemblance to impmtbot epithelial eylindera. 

6M Evaeuati<iH.—Thi» only diflereS from the previous one in its Hsiimont being small in amount and 
rapidly subsident. 

6tA.—Similar in its charsetors to the previous, but oontainiug a much smaller number of oeroomonads. 

7tA.—This oidy diflbrod l^m tbe preceding ones in eonpuning ‘'a few red blood-coipusides, and in tbe tkid; 
that some of tbe circular cells, in place or soft mmecular shadings, presented the hard refractive aspect of those 
uUnded to as occurring in the first evacuation. ' 

Casx 6, No, '6(h OF XBX TabiiB.— The patient was a prisoner in the Alip^ Jail, and was admitted into 
* niintnUTs i-sM hospital on the 6th March 1870. Previous to admission he had been 

uunanrsesM. puii^ four times, and No. SO waa the first evacuation passed after admis¬ 

sion. It consisted of about two-thirda of pale-grey watery fluid, and one-third dirty-grey powdery sediment, 
i-nntaining numerous distinct fragments of nndq^sted food. The reaction was alksline and the smell fiiint and 
efa^raoteristic. The fluid ountsi^ much baotwul and vibrionic matter, the greater part of which was at i-est._ 
Many free, meigetically moring granules and flakes of fine molecular matter, miogled with abundant debris of 
undigested vegemble tissues, were also present. The flocouli were composed of the usual gelatinous basis crowded 
with circular eella. Throughout both flooculi and fluid were great numbers of active eeroomonada. Tbe dveuiar 

■ ^ .___ ,, __. cells, which wore beautiftiUy and clearly defined, contained numerous 

CbsMstsrs of tbe oeUt preecnt. granidoe, which in some omm showed distinct movement within tiie oells; 

aud where the latter were free in tbe fluid, eould be seen iweasionally to escape and move olF by thamselves. 

ii—Hrir movement, whether meehauical or not, was yen eneigotic and doter- 
mined. Hisintegintion, as usual, proceeded rapimy. Not a' trace of 
r epithelium waa to be detected. 

0M JSsooHatioA,—This oonsisted of wres-fimrtbs of a watery my fluid, and one-A>nrtb of sediment com- 

„ ^ __ posed of huge gelatinous wbne floootdi, containing a few small fragments 

Ohsnstw. of ksbMSMst asl«ls. . The reaction of tlie fluid wu higUy alkalin^ Tbe 

fluid ooutsined a more trace of Saeierium, but quaiditiaa cf active osreomoDada of smtdl rnze and of rircuUr 
(»Us id various degi^ of distinctness and ^sintegration. Tbe flocouli consisted of a griatinous basis, in some 
placet app^ng Smost structureless, in others enoleoular and oontaining numerous bsct^l particles. Ttirough- 
out this bssis were multituto of oval and eiraular cells of small sise. and numerous distinct oercomonads. No 
recognisable epithelium was to be seen. 

7M NeaettatKW.—This diflbrtd in nothing from the previous one, save that tiu flooculi were smaller aud 
that there was a conrideribly greater amount of Bacterium. . . 

8fA Ecaouatien.—’Xka oonsiated of shout tix-seventiis of watery grey fluid, aud of one-aeventh of 
iwwdery, nuii^y snbsideiit flooonU. Tbe gelatinous slement sraa only present in nuall proportion, the reaction 
was strong^ olksline, and the smell mawkish, and siokeuing. In mioroteo}nc cnamten (his evacuation 
difiered Uttie from the mrevioas ones. It waa ohisfly eharacterisM hf the veiy great numbers of active cer- 
.«n n o naJ« presimt in bou fluid and floeouli. Circular cells were also very abundwt, but no epitbelinm could 
be found, 

02 
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£(ut waouation ike eate .—^Paaaed by tb« patimt when inorfband. l%i« eonaieted of • email qoan- 

^__ _ _ ,, .V. ^ tity <»f darit-red fluid with a-vOTy oopiooe dark-md flooculwit eediownt. 

Tho TflffictioQ was ftlkidhi^ fttid Miazovoopio examina- 

tibn ehowtd nmeh fifte bacterial and vibrionic mai^r, and ejunmoue qdimflltiH of red blood>ooi^nsolea and aotiyo 
oercomonada, together a tew etiU oimuliw oelle. In esveral inatanoee blaod>oorpuwlea were aeen to be 
included, within or attached to. the luri^ of energetic oemnnonada. v 

^e patient died at 1 e. if. of the 7tb March, and at fl p. K. the jMWtHaorleM examination was performed. 
^Vbile ttie intesttoea remained ia «>tK, a portion of the lower part of the ilenm was indoded between a 'ooiiple 
of ligaturae and neerv.ed for tnioronoopio examination. A email opening •rdw aubaequently made in thie 
Mpar^id portion, and the contents as they'escaped received into a clean a^pot. They ooneisM of a thick 
. . . jHuid of a red oolor, and closely resemoW the ]aat evacuation, aave tliat 

chsncUM ef MBtaiiwd ^ m * 1 ,, hei^y so dsrk as in ^ Microsoopio examination also 

gave dniost the same results, tite only differencee bdng tiuti! in this Case 
there were fewer red blood.«Crpnti<lee, and a small number of cylindrcial epthefial celli. 

Casx VU, -So. oP x|» tabix.—So. 17 was the Isetevaonatkm passed by a patient, who died in the AUpore 

Jail Hospital in August 1$09. It oonsistoa of a dirty pinkish fluid, with 
' a very abundant sediment of large pale-grey floecuK. l%ie fluid eontained 

numerous Btuttria aodlaige VSbtiMe* wito a few active cercomonads. The flo^i eoneiftedof gdatinous beeis, 

" I nni nt inTf lltf . ofowded with beautifully defined oval and onoular cefls. Wbon first 

examined they were very distinct, of high refraotive power, ebowiim 
dearly defined vacudee and content ohangoe, and in sinne instauccs even slight olumges in form.—(I^ate III, 
flfl-1.) 

The oontentc of the ileum of the seme case were also examined. The material of this did not differ 
Obuutwsoflatostiaaloontsaw. Mnsib^ in oxtornd apooarancm ftom No. 17, tat on microscopic examina- 

Von thowod an abunaanee oi distinct epithdial odis as well aa a few 
red blood-eorausdec.—(Plate III, fig. 2.) • 

Oiax VllI, So. SS, op PBX taBi,b.—T he patient was a prisoner he th^AUpore JaU, and was admitted into 
niutrstiTs aue. hoepitd on the 7th March 1870, •nffering from a slight attack of ohdoru. 

So. 63 was the 6th evacuation passed during tta progress of the ease. 
It oonsisted of three-ftarths of dirty birownwh-grey fluid, and of one-foortii of hrowniih-grqy . sediment com¬ 
posed of nfinute flooeuli. The flooouli were rapidly and oomplstoly eubsident, the reaction stroii^y alkaline, 
and the smell offensive. ^ . . 

!n>o fluid oontamed a oonsid^ble amount of haoterial and vibrionic matter. The floeouli consisted of amor¬ 
phous granular,matter, with quantitiee of fragments of undigested vegetable tissues Mid other debris like that 

__ characteristic of normal evacuations. Everywhere throughout the fluid, as 

Chsnaten of th. MBs pmmt. ^ gcattered cells Of various appearancee. 1st. tiie 

most abundant were small, circular, intensely mftuctive, and frenuontly showing a double outline mote er less 
dUtinotly. They were colorless or of a fitint greenish hne, Plate II, %. 8, B. globular, and either eoUtaiy or in 
oauples, forming figures of 8. Snd, the next ^ fh^uency were active oercomoosds. Srd, all throughout tbon< 
was a sprinkling of molecular oclhi, some showing bioi^astui movements, while others ;«rawled freely mm place to 
plaoo. There was idso a certain number of molo^ar droedar cells of similar siae to the amoeboid ones, tat show¬ 
ing a hard double outline and no manifest movement or change of any kind. 

193. The aboTO caecB may serve to indicate the prominent fefttnres ivbich certain cellnlar 

^ „ . .. bodies constitute in the dejecta of many oases of cholera 

oft toSr^.nt\f iTctita Calcutta. It would be ^ to multiply the numW of such 

cases, but it appears to be unnecessary to, occupy farther 
space in what would virtually be mere repetition. As many as eight oases would not have 
bsen given in detiul, had it not been that certain authors Ijave insist that there is no jn-o- 
cess of cell development associated vnth cholera. 'Diis is a statement the universal truth of 
, • which I would venture most decidedly to call in qnwtion, 

Existewe of strong endenoe m «- g|gjn j. that jn as far as m'v observations have gone, the 
VOr of the piSSMlOe of new cells. juufkv, IJJC 

^ miyontv of perfectly fresh oholeratc evacuations appear to 
furnish veiy distinct evidences of new oell-growth. 

194. That much of the material composing the fioceuli may ^dne to the wmhing 

out of disintegrated' mucus, epithelium, and gland* cells 
from the lining of the intestinal canal is very probable, and 
certunly cannot be denied as a possihility ; imt that the 

, ^ whole of it is due to such a process alone 1 cannot believe, 

seeing that, even if it be granted tbit the epithelium is almost invariably so mtush disiutegratod 
as not to be recognisable, it makes the appearonee of oeils resembling gland and mucus cells, in 
a definite and recognisable form, only the more iueompre^nsiBle, as the dismtejgration/of them 
might be eqmlly expected. ^ 

195. Were no cells wimtooever present, and were the fio^nli mere masses of amorphous 

„ ■ . ^ , debra and epithelium, the ease would be vei^ diflhrent; but 

The iDMMiof j, aotuslly proved to be the case, it is net very 

* ' easv to sta bn what pounds any opinion that there is no 

new ooll-growth associated with ehtuAni oan be founded. Tbati thim u aecesaafllv a new cell' 
growth, as an essential part of the cholesia pxMess, is quite another quea^on, and one which 
it is not necessary to consider here. 7 

196. It may however he allowed that cells art ptresent in ahun&aiee in the evacua¬ 
tions; bntH may at the same time' he ui^ged that even the oases quoted themselves go far 
to prove that there ml no new eeIl*growth, seeing that some are'^qted as beiog in a 
state of disint^atloif wl^n first examined, and all^ even thoae at firet moat elearly defined, 

, , ' as yapidhr passing into sneh a state ; hut it does not follow 

KaHdMntopwtfas doM yA pww ^ wp Vao« disintegrating art not dne to recent 
M,,wvvt»«. wwrfewaxteL ttod the v^^«q>id% pr, di^otogratSon, observed 

to take place in the cells cnitside the body, ia rather in fiivor eg #te t^idii^ of their deve¬ 
lopment within it. When duintegrating pua «;lls feund in urine, it is not denied 


Until of t1i« Materinl of tta floeonli 
may bo dna to ditintogettion of previ- 
oiuiy axiiting tiemcnti. 
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that they have arisen by a prooess *'new eelUfprovirtb;" and the rapidity of the disinteg^ra- 
tion,of the oval and cincnltu* cells or the doecuU, as olmnred to take place outside the Irndy, 
is not greater than that which frequently affects the active cerreomonads and Amaba ussociated 
Vith them, and whi^ can soarwy be said to be originally disintegrated, although they very 
rapidly become so. . . 

197. The cases given ip detail afford examples of the appearances presented by almost 

.. . all the eholeratc deiwta which 1 have bad an opiwitanity of 

The eam am examining. In almost all oases they were cbaracteiised by . 

the presence of a profusion of cells, or biopkstic masses of 
round or oval form, some exhibitbg vital movemeato, others entirely at rest or showing mere 
content-^change; aome softly moleonlsr and shaded, others hard, refractivo, and showing a 
more or less distinct doable outline ; some deer, delicate, almost structureless, others with 
shrunken contents, cupped or Batten^ maigins, and delieato protrusions; some solitary, others 
in masses, series, figures of 8, &c. 

198. I^ow if there be this proftmon of cells, and if at the same time it appears to be 

ii. 1 , • ' impossible to ascribe their presence to the more wiuihing out 
Whstutheastawef thweesltaf ^ ^„eus, epithelium, and “gland cells" of the 

intestinal canal in a disintegrated condition, to what aco they to be ascribed, and what is their 
real nature? Unfortunately this is a que^ion to which ouly a very imperfect answer can lie 
given. 

199. In the first place, there can be no doubt that-in almost every case the ceils present 

, . , arc of several kinds—kinds no doubt closely resembling one 

« ou« D Mepreiw another in appearance, but at the same time frequently very 

different in nature, and that the relative proportions of Uie diiferent kinds vary greatly in differ* 

ent instances. It is very probable that some of the cells, or rather remains of celts, do belong to 

„ ... 1 the disintegrated mucus and epithelium alluded to by various 

mucM. &C. 

out, may uudoubtedly be assumed to' be white blood-corpuscles, more especially in^thosc cases in 
• , ■. „ which there is distinct evidence of the presence of rod oorpus- 

Otten white lood-eeUi. g^jjj borne in mind, hi, that it will not do, 

becqnse a cell resembles a white blood-cell in size, general appearance, and character of movement, 
io conclude that it necessarily is a white blood-oeli, seeing that there is almost nothing to dis- 
lingnish white blood-coTpuscles from other portions of ameshoid living matter, save that tlieir 
natural habitat is the blood plasma and, S^nd, that cells giving the normal reaction of white 
blood-oells with acetic acid are, as for as I have been able to aiioertain, of rare •oocarrenoe in 
choleraic dejecta, while occurring in abundance in those of dysenteric cases (Plate II, fig. 3, 
C, D), even when the latter are as fluid and devoid of color as many of the former. Many 
' of the cells, and among these most of those forming series 

Many of ibetn laftiiodal. jjjjp macroconidial chains of Professor Hallier, arc, I 

believe, to be ascribed to processes of division and mnltiplicatum, as well as to the resting 
conations of those amesMid and monadiforra infusoria which undoubtedly appear to find a 
congenial medium in the alkaline choleraic fluid (vide experiments on normal and diarrhoeal 
dejecta)., , 

8U0. > -Besides all such gland and mucus cells, white blood-corpuscles and infusoria, there 
^ , . . ’’remainB a great mass of cells to be accounted for—colls which 

Xgmi propflrW^of undetormin^ apparenWy in a rajud state of division and multiplication, 

frequently showing more or less m'anifest hioplostio movement, 
and sometimes containing several smwer bodies included within them.—(Plate II, fig. 1, A; 

■ , Plate III, fig. 6, A.) What these cells really are, and how 

PoHibOitiM wlgin of .jjjgy product, remains a matter of uncertainty; but there 

« . ' appear to he various possibilitios regarding them; lit, they 

may be due to a process Of develojumont of “wandered" wjiite corpuscles and biophuttic elements 
of -thciblood; Sad, thi^ may be due to rapid development of cells from the bioplasms of the 
TOifcus, gland and epithelial cells—a development favored by the excessive transudation of 
fluid from the bloo4; Srd, it is posrible that they may be djie to the development of foreign 
bodice of the nature of fieaVo oontagion bioplasms. Such appear to -be some of the possi¬ 
bilities regarding the origin tad nature of these cells; but however th<^ are accounted tot, or 

fail to be accounted for,' tbey^ are at a\j events present, and 
portainly any sp-called'mcpljmation acooiinting for them, by 
the convenient assumption that they are merely disinteg^ted 
aniaus, epithelium, ito., is worse than no mplanation at all, seeing that it is totally inconsistent 
with the ^ts in many cases. 

201. The whole question would be greatly simplified were not the choleraic fluid, as 
. . „ ■ previously ‘ mentioned, such a favomUe medium for the 

ConpHmtkm wgMdiog thdr Mtnre. a^eiopnjeht of infusorial bodies wiihin the intestinal canal. 


WiMtBMr vrigin -nty tw. 

SW pSSMtlt. .. 


they 


* “ In foot, eapept that it is dependent for (he oondificitts Of its oxiitenoa npsn the plasma, it might be 
compered to one (A (hpie rimpfo organisms which an met with in stagnant water, - and are called amcehis.'’'— 
Huxuix. • 
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of development. 

Algsfc, 

II, fig. 6, C„D.) 

Oil globiilM. 


As it is, in Calontts at all events, it appears almost h^less to endeavour to lay down a 
definite line of denmrAition between the cells which arelo be regarded asiniainsio to, and 
tiiose wHcb are to be considered as eztnnsic to, tlie disease; such a line at least as would give 
any security that no cells belonging to one class should ever be included wiUi those of the 
other j and certain, oases, such as some of those previously quoted, in which undoubted 
infusoria elements almost entirely replace other forms of cells, almost suggest the possibility 
that this great development of cells may be a mere accident dependant on the nature of the 
transuding fluid, and not an essential part of the disease process at all. 

202. YI.^ MnomuNBone uicuosoono bodies otioa8i(aiAi:.i.Y ooonsEiNO nr cbovb&uc 
BsjB<p!A .—Having now briefly enumerated what appear to be the more constant and char* 
acteristic miorosoopio features of ehqleraic dcgeota as ocourring in Calcutta, it only remains to 
mention a few of the struotures which occasionally and aocidbntal^ are to be met within them. 
As previoosly mentioned, there is naturally in the earlier dejecta of many oases a large amount 
, „ .. of debris of undigested food, remains of animal and vegetable 

mcukni rf mtJr — tissues, muscular fibres, starch cells and granules, spiral fibres, 
^ &o.—(Plate II, fig. 4, A, ,C). In some oases o^tahi of 

nmmouio'pho^hate of magnesia are present, sometimes in such abundance as to form a very 
P prominent feature.—(Plate II, fig. 6, A.) ^ Crystals of a 

difierent nature, previously alluded to as possibly some form 
of blood crystal, are also sometimes to be deteoted.—(Plate II^ fig. 6, B.) They are of much' 
more frequent occurrenoe than those of the ammonio*phbsphate, but never ocoor in the same 
abundance as the latter oooasionally do. Ova of various forms of entozoa are also of 

fi^oent occurrence, especially ‘in native cases (Plate II, 
fig. 5, A, B), as Well as minute free worms in various stages 
Other eases show distinot evidenoe . of the use of impure drinking 
water, in the form of d^mids, PeMrutra, and other algoid 
oelis embedded in the gelatinous basis oi the flocouli.—(Plate 
Oil globules are occasionally present, usually in the earlier dejecta, and 
seldom in any great abundance. As a general rule, however, 
they do not appear to be of common occurrence, many 
bodies which closely simulate them appear to me to be referable to a class of cells resulting 
from processes of division in the commonly occurring infusoria, and specially in the Avkeba, 
pimesses which will be described in eonnection with observations on non-oboleraio dejecta, 
^ere axe also oooasionally specimens of an Acanu, seemingly tiie Aearut fatiam, and its ova, in 

various stages of disintegration,—^an occurrence which cannot 
be wondered at, considering the abundance of this animal, 
which is frequently to bo found in flour in Calcutta. 

208. As a summary of the general couclnsionB to which my observations have led me, 

it may be shortly stated that, 1«<, epithelinm in a recognis¬ 
able form occurs only in a very small percentage of oases; 
ind, red blood-corpuscles, although ocourring more frequently 
fban recognisable epithelium, are absent in very many cases; Srd, the choleraic fluids form a 
&vbrable medium for the development of certain forms of Amabte and Monadt, but these bodies 
are not peculiar to such fluids. 1 have as yet, however, failed to find ifonatff, identical with 
those of the evacuations, in “the drains," &c.| of Calcntts; and as the admtion of water 
almost invaiiahly causes the destrumon of those present in tlie evacuations, it appears fleubtful 
whether they do exist in the supposed profusion in those localities; Uh, there is no necessary c^ial 
abundance of Fibrionet at Baeteria in fresh choleraic dejecta, no excesaivo development of sudi 
bodies during the decomposition of these dqeota^ and no evidence as yet of the presenoe pf an^ 
peculiar form in them; 5ti, the oocurrmioe of distinct fungal elements is exceptional and acci¬ 
dental ; 0f>l, there appears, as a general rale, to be distinot evidenoe of the development of*a 
large number of new c^s or bm^astio masses within the intestiual canal, but, as we shall 
presently find, these bodies are not confined to cholera cases, although their abundant presence 
is a constant and remarkable feature at snob dejecta. 

204. Having now described, the ofafuweteristic features of chokraio d^eoto, it appears to 
bo desirable that they should compared with those of the dqjeota of healthy a^ other non- 
choleraic conditions, in order to asoertain how iar, and in what respeots, the two di/Fer. 
With a view to faoiUtate such compariBon, 1 have compiled the accompanying table exhibiting 
the characters of 100 non-ohokraio dqaeta, by 'means of which tm various proportions of 

oertoin clams of bodies ocourring in them n»y be compared 
Table fi^Utating tto eMop*^ of a certain degree of aocnracy with tiie proportions of 
CO oMi Dono «r ed^ . gimJiiu. bodies occurring in cholwaio materials. Theouyority 
of the specimens were derived eithor from persons in whom there Wfts no intestinal aifection, 
or from cases of simple diarrhcaa, 2 were from slight cases of dysentery, and fl item cases of 
diarrhooa induced by tM use of purgatives. The first 66 iqieoimenB were obtained m Caloutta; 
the remaining 84 ill the south of i^ndia. This table does^ not exactly correspond with the 
former one, as the coltunns for red^lood-oorpuscles and efatfaelium are omitted on aeoontit of 
the extreme infrequency of the occurrence of either. When thpy did oopm, the fimt is noted in 
the last column. < 


Oeaenl multa of obiorvatiooa on eho. 
Icrtic ihgcota. 
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OrtlnlCIntlir 

ntUOelli. 



Bnuinm Cimonni, te. 


1 NotnoM I Iiugt unoont of £iiIe 1 wd 


thlid llocoolait Hdinwt, 
Sedtmonf eontaiuiiw niuib 
ohvlinu aoiUgwtod debiii. 
Dirty, browulnid ind waaty 
umaieni. 

Thrw-fimrtbi polo grtoaiitt* 
yellow fluid) ledia^wldte 
floeculeni 

Bquel pertedlHW'brown flaid 


floeculli dtit itool paned In 
cm. 

8 » ... Fluidwhittih, wttory, flocoali 

aoiaty, large, yellowieti, tad 
tending to fiwt. 

9 Acid Dirty greeaiih watery fluid; 

ae^ment acaa^, aban^t 
frotby ecum; wd itool in 
• oaee, 

10 » ... Thick bright-yellow flaid, 

with mnch evident oily 
mattor above, and many 
^menti of nndlgoited 

11 Faintly acid FiaktA-hrown ninddy eliaio 


n^ndant... Konn One or two 

Tory abnndaat Veryabund. A mete trace 
.tad toDve. ant. 

Teiy atandaat.» Ifono ... „ 


A'fbw Sotaoted Vetyabnnd- None 
'aat. 

Abundant... Abnndaat ... None ... „ 

Abundant of Very tbnndtat Abnndtnt..., Abundant 
bothflsnii. and (rf large 
aiio. 

None . ... Vwy abundant, „ Very few 
• large end an. 
live. 


Not noted ... Not noted... One 


Abnndanb active Vjetytbond. A few 
ant. '' 


Very abnndnnt Abundant... None 
' and active. 


... None Abundant 


12 Atfiretolka- Oroonieh-yellow watery fluid, Two • ... Very abundant Veryabund- None 

line, be- ibll of largo, very gelati. and active. atft. 

coming noub floeouli. . 

ebortly tf> 

terwarde 

acid. 

13 Acid,boonin. Wrtygmonleb.yeaow,watery A few large Very ehandaat Afew ... „ 

ipgnentnd. fluid and lai^ gelatinoua Araabm. and active, 
floocul!) 8tb in caae, ep. gr, .. 

loia 

11 Neutral, be- Watery meniih fluid and One or two Scanty ... Non. 

coming al- jrellowtth geUtinoui flo^ 
kaline. <«)ii. 


ID Alkaline, 1»- Bala browniah watery fluid, Very abnn- A eprinkling , 
coibingneu- and abnndaht paU brown-; dant, 
tml. itb flneculL 


A qirinkling .. 


16 Faintly nl- 

knilue, be¬ 
coming 
itrongly • 
acid. 

17 Very acid 

I 

16 Alkaline ; 


19 Neutral ... 


20 Not noted... 


21 Nentnl, be- 
coming 
fnlntlv tl‘ 


k 


Watery brown fluid, and icnn. 


Wbitlih, opalMoont, wntny 
fluid; Hdiment very leante, 
,Flaid watery, pale yellowiib, 
an. gr, 1096; lediment biu- 
iab-wbite, very geletlttone. 
'^liery pilikieh fluid, .with 
Murty eediment and large 
Btttonntef petty *cnm. 
Mefgrey watery fluid, with 
abundant widintent of ga- 
hitlnoni grey flOceuU. 
^rown widely fluid, with 
alight eadliiient of yeSbw- 
iih Dowderr matter and 



Abundant 


„ , ... Afew ... Abnndnnt... None 

A flew ... Very ebondent... None ... „ 

Nono ... » ... A few itmi- Abnndant 

nouamaaa- 
ei. 

« .... » ... .Mittote M»- A ipcinhllng 

cinoni 
flakoi. 

A ihw, tone Abnn^t ■ Mw I Noun ft* Abundant 
«f thCN 
amalno. 


Ihia oaeo wee one of ilmple 
diarrhoea. " 

WttoiinM^l aonr and yenety. 
FuU of fragment! of im- 
digcited yegetohle tiaiuea. 
Simple diarrhma. 


Frodneed by ralphate of mag- 
neiia. 

Ditto; the aiinovat and oitenlnr' 
cella were in mauee and 
narked with double outline. 

Simple diarrbma. The cirvu- 
lar oclb ludiatinet and dim; 
oil globule* abundant. 

Difte. Full of flmgmeate of ve¬ 
getable tiuuoa. 

Ditto. Teuty amell, abundant 
nndignted tiaenea, and many 
oil gfobulci. . 

Ditto. Oilglobnlee abnndint. 


Thew cella gave wltit acetic 
acid the normal reaction of 
white blood^mlli. A icanty 
aprinkllng of red hlmdK»r- 
pntelei wBi alao preeent. 

Simple ilierrhcea; imell yeasty i 
tendency teflroth; contaiued 
mnohatorch. 


Prodneed by inipbate of mag- 
. noiia. 


Ditto ditto. Flnkea limc- 
tnrclan, molecular, and like 
the bulb of oholen flakei. 

Produced ^ aulphate of mag- 
neaia. 1110 inoit of tiie cb- 
cular oelli were m^eeolar 
and lome emitted protru- 
liona. 

Fmlueed by aulphate of 
magneala. A ipriukling of 
eryiteli (pboipliatic f) pro- 

’ taut. 

Simple dtanrbosa. 

Ditto, FuU of epltho- 
Sum. 

The eelln very graauiar. Aa- 
oarta ova abundant Umple 
dititboM, 

Tho latter eeiia with delicate 
ontUne ’and ibrunlan eon- 
tente. Sltn^ lUarrhoia. 

The lattet cella gave with aoe- 
& acid the normal reaeUon 
•f white blond.O(»Tuaele«. 
The owe wai one (if dyiea- 
tery with prefuie wtteW 
itew A W red blood- 
oorpneoioa dao preeent 1 
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No. 

NeMUon. 

Fbyiinl (Sianotm 

Inueoiu. 

FantalOalla 

. 

Oval ladCMai 
StUICelli. 

Bnaume flimcnii, U, 




VontdBind 

Am»b». 

tlbrlouM ami 
Baclerium. 



22 

Aeia 

Dlrtv ptle-vcUow fluid witli 
Yffllow oily layer on the mr- 
ikor, and ftill of nudigeat- 
cd fbod. 

None 

Abundant 

None — 

None -i. 

Predneed by eaitor oil in aame 
eaie ea No. 16. Oil globulei 
very abundant. 

S3 

Not aotod... 

Fink, yelbvlih-browN flnld 

A few 

Abundant and ae- 
Utc. 

Very ahnndaBt 
and active. 

II **> 

Abnndant ... 

Simpla diatrbaa. 


24 

Veiy fnintly 
odd. 

Nrowuiah fluid 

One or two 

It 

One or two ... 

Ditto. 


SC 

Faintly Blka- 
liae. 

Semi-flmd 

Abundant, 
actiee. A 
few large 
' eueyited 

Amaia, 

Abundant ... 

tt M- 

A aprlnkling ... 

Contained tbe nanid debria conii 
iqap in bealtby evacuatiooa. 

26 

Nentnl 

Formed 

None 

AlprInUing ... 


A few 

Ditto 

ditto. 

27 

IS 






Ditto 

ditto. 

28 

Faintly acid 





One or twp ... 

Ditto 

ditto. 

26 

FHintlyalkR* 

Uae. 

W 

A few 

1# ••• 

n ... 

,A few 

Ditto 

ditto. 

80 

Nontril ... 


One or two 



None ... 

Ditto 

ditto. 

81 

Faintly and 


None 



One or two ... 

Ditto 

ditto. 

82 

Neutral ... 





A few 

Ditto 

ditto. 

83 

Falutiy acid 

» 

II 



Ameretrane ... 

Ditto 

ditto. 

84 

It ••• 

A» » 

It ... 



A iprinkllng ... 

Ditto 

ditto. 

86 

Acid 

It ••• 

One 




Ditto 

ditto. 

86 

» ••• 


None 




Ditto 

ditto. 

87 

Faintly acid 


One 




IHtto 

ditto. 

38 

Neutral ... 

tlnfarmed 

A aprlnkling 




Ditto 

ditto. 

39 

M M. 

Formed ... 

None 




Ditto 

ditto. 

40 

Add.liocnm- 
lux uou- 
tr^ 


^(tv.Ammha 
'atflnlttill, 
afterwardi 
beginning 
to crawl. 
None 

It «»o 

It ... 

One or two ... 

Ditto 

ditto. 

41 

FiuBtly acid 

M '•* 

II ••• 

» ... 

A few 

The few cella preaent very dim. 
Debria aa uaual. 

42 

M ••• 

If ... 




A mew trace ... 

Ditto 

ditto. 

43 

Neutral ... 


If oe. 



A very few 

Only i'cella viii- 
bie. 

Ditto 

ditto. 

44 

Acid 





Ditto 

ditto. 

46 

»»# •“ 

IP 

tl »o. 

II «e. 

II 

Theie eella with double outline. 
Debria aa uaual. 

46 


n 

II 



A few 

Centaina tbe uaual delirii. 

47 


n ••• 

tt 

II ••• 



Ditto 

ditto. 

48 







Ditto 

ditto. 

49 

Ndt noted... 

It ••• 

One 




Ditto 

ditto. 

60 

Acid 


None 




Ditto 

ditto. ^ 

61 

It 

Henii-fluid ‘ 

One or two 




Ditto 

ditto. 

52 

Alkaline ... 

Fluid 

A few 




Ditto 

ditto. 

G3 

Faintly acid 

Semi-fluid 

One won ... 



A mere tncf) ... 

Ditto 

ditto. 

84 

n ••• 

Formed 

None 


II >•« 


Ditto 

ditto. 

56 

Very fiiintly 
arid, alka¬ 
line oq 
drying. 

tl 

tt "• 

ft 

tl 

A few 

The few cella preaent very dim. 
Deliria as uaual. 

66 

Fluid 

Numeroua,., 

Abnndint 

It ... 

Abundant 

Ditto 

ditto. 

67 

Acid .. 

It 

None 

A tprinkllng ... 

M ... 

A few * 

Ditto 

ditto. 

68 

Neutral ... 

It 

It ••• 

It ... 



Ditto . 

ditto. 

69 

Semi-fluid 

Numereni.... 

Very abundant... 


Numeroua 

Ditto 

dittOe 

60 

Arid 

Formed 

None ... 

A iprinklin)^ ... 

tt ... 

A few ... 

Ditto 

ditto. 

(ll 

It ••• 

Homi-fluid 

Two aeon ... 



A trace 

Ditto 

ditto. 

62 

It 

Formed 

None 

II ••• 

tt 


Ditto 

ditto. 

63 

It >4. 

tt ... 

It ... 




Ditto- 

ditto. 

64 

»t ... 

8emi4uld 

A few 

Very abundant 
and active. 

II ... 

A few 

Ditto 

ditto. 

66 


Formed 

One nr two 

A aprlnkling ... 

II 

None ' ... 

Ditto 

ditto. 

66 

.1 

tt •>. 

None 

II '.a 


A tbw 

Ditto 

ditto. 

67 

it 

Semi-fluid 

It »• 

fP to. 

II .•> 


Ditto 

ditto. 

68 

It -10 

It ... 

II ..I 

n 

tt ... 

One or two ' t.. 

Ditto 

ditto. 

oa 

It ••• 

tt *0. 



It ... 

None ... 

Ditto 

ditto. 

70 

tl 

Formed 

It 




Ditto 

ditto. 

71 

It 01* 

Fluid 

tt ... 

Very nhundant 
and active. 

II ... 

H 

Ditto 

ditto. 

72 

It •<> 

Formed 

f 

M •». 

A iprinkUng ... 

» ... 


Ditto . 

ditto. 

73 

It ... 

Semi-fluid 

■ tt «i» 


II «.« 

One or two ... 

Ditto 

ditto. 

74 

II 1.. 

Formed ' ... 




M 

Ditto 

ditto. 

78 

f 

II »4 

Fittld 

‘ 

« ... 

PP ••• 

II 

Rone 

Ditto 

ditto. 
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Table Pmmpal Mkmeopk Charaetm <ff Diarrieial and o&er Non-Oboleraie JuflCua/wMi,—concluded. 



1 



uicnoscopicAi. cHABAcrsas. 

- 


No. 

BrMtioa, 

PhjriMi ChEPuten. 

1 linloiu. 

Fungai Calif. 

Oval awl CInwIar 
Still C«U>. 

'Rivtimm CBU4omii,Ao. 




Konadi sad 
Amtsba. 

VfhrtoQMand 

Uaeterlun. 



76 

Acid , ... 

8eial.8uid 

i«« 

A ipriniding ... 

None ' ... 

A few 

The few eclh preacut, very dim. 
Dehria aa uaual. 

77 

It 

Formed 


M •** 


One or two 

Ditto 

ditto. 

78 

SI 

n 




A few 

Ditto , 

ditto. 

7tt 

II OIO 

Fluid ;.. 


II 

II 

II la. 

Ditto 

ditto. 

80 

II 4.. 

Formed 

II ••• 

II ' 

n ••• 

A very few 

Ditto 

ditto. 

81 

II ••• 

8«iui-Snid 

II ' 

II *•• 

II «*• 

None 

SImpIo diarrhoi. 

Ditto. 

U 

II 

II *14 

II ••• 

II .*• 

II 

One or two 

Tbe few colla proaent had a dii^ 
tinct double outline. Debri * 
aa naual. 

83 

II 144 

Fluid 


II ••• 

II 

None 

Simple, (tiarriiam. 

Ditto. 

Bt 

Neutral ... 

Formed 




.. 

Ditto 

ditto. 

HB 

Soml-llmd 


Very abundant 
and aotive. . 

n 

One or two 

Ditto 

ditto. 

86 

Add 

Formed 


A uprinklina ... 


None 

Ditto 

ditto. 

87 

" 

II ••• 

» 

Very abundant 
and aotire. 

II ... 

„ 

Ditto 

ditto. 

88 

II ... 




» 144 


Ditto 

ditto. 

89 

Allnliiio ... 

Fluid ’ !" 


A iiiriiiklitia ... 



Ditto 

ditto. 

90 

Add 

1 II ••• 

Very abundant 
and Active. 

II •• 

II 

Ditto 

ditto. 

91 

Alknltnft 

8oni!-tuid 

.. 

A apriiikliug ... 


A few ... 

Ditto 

diUo. 

92 

Acid 

Fluid 

. 

Very abnndant 
and active. 

II ••• 

None 

Ditto 

ditto. 

93 

Nmitnil ... 

» 44 . 


II ••* 

II **> 


‘ Ditto 

ditto. 

94 

II 4.4 

Seiui-Snid 


A aprinkling ... 



Ditto 

ditto. 

95 

Add 

Formed 





Ditto 

ditto. 

9« 

II 





A few 


ditto. 

37 

i 

Neutral ... 

II * 4 . 

II ••• 

Very abondant 
and active. 

II ••• 

None 

Ditto 

ditto. 

98 ! 

II ••• 

Rcmi-Siiid 



.. 


Ditto 

ditto. 

99 1 

Acid 

Formed 





Ditto 

ditto. 

100 ^ 

II >44 

Fluid 

II 

Very abundant 
and active. 

II ••• 


Ditto 

ditto. 

J.Jt! 


205. L— Esaction op nos-phoubaio i)En5CTA.~Tbe teaolion of tho material in the 
100 cnees tabulated was as follows 


Eeaction of uejecta. 

No. 

Acid ... • ... ... 

62 

„ bccomingnpiitral on drying... 

2 

H „ olkalino on drying... 

1 

Neutral ... 

13 

„ becoming alkaline on drying 

2 

ilkaliue 

6 

„ becoming neufial on drying ... , 

1 

„ „ acid on drying 


Not noted 


, Total 

mo j 


Tlie degrees of the acidity in the prevailing reaction varied cstremcly, being in some coses so 
slight as to be hardly perceptible, and in others very stroi^ly marked. 

206. II.-— Physical ohabactbbs.— The physical characters were naturally very different 
according to the nature of the case from which the material was derivedpraiiging from those 
of normal healthy dejecta to those of a watery fluid with hardly a trace of sediment. Tim 
most important point to be noted, as we shall subsequently And in the deta'b of cases of 
diarrhoBa induceo by large doses of sulphate of magnesia, is that simple artificially induced 
dianhma may cause the evacuations to assume general characters, precisely similiir to those of 

cholera without inducing a single characteristic clioleraic 
Thfl dfjeda of dknbffis may anams gyniptom. 'Su(A dejecta frequently occur with a colorless or 
pale-grey fluid, and a sediment com|)osed ol white or pale 
yellowish, gelatmous floccnli, rapi% and completely suhsidont, and are ahsolutcly indistin-’ 
guislmblo in outward appearance, at least from those which are oharacteristic of cholera. To 
such u degree is this the case, that on several occasions I have known medical men with a large 
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cxperienoe of cholera coses unhesitatingly pronounce such material choleraici and only with 
difficulty convinced that this was really not its nature. ... * 

207. 111.— -Micaoscopioai. cHAEACritaB : 1, iNstisoaiA; A, Mokadb asp Am(KM, On 

reference to the table it will be seen that monads or Aiitesia, or bothi were present m o* ®hn 
cases tabulated. These 28 cases all occurred in Calcutta. The fact that none were found m the 
materials examined in the south of India may, no doubt, be in pajrt due to the wont of those 
means and appliances fadllitating thorough examination in Caloutto, but at the same time thMo 
bodies certainly apiiear to be less common as an accompaniment of diairrhcea there than in the 
latter place. In Calcutta they occurred in 42-42 per cent, of the cases In 6 c^s 

they were present in abundance, in the remaining 22 in small numbers, those detected rangmg 

from one to a scanty sprinkling. . . -..i. i 

208. The reaction of the materials in which they occurred, together with a general 

statement regarding the numbers detected in each instance, is 
^ Eeactioa of iafiiioriftl dciJeola. ^ following table :~ 


Keactiok. 


Kumskb of infubobia. 


One or two. 


1. Acid 


I 


6 . 


Acid, bcommnR neutral I 
on diying ... ... ( 

Acid, becoming alkaiine \ 
on drying... ...) 

Keutral ... ... ^ 

Neutral, iiccoinmg olka- J 
line on drying ...< 


6. Alkolino 


7. 

8 . 


I 


Alkalino, becoming ncu-> 
tral on drying ...f 

Alkaline, Itecoming acid 'I 
on drying ... ... 5 


9. Not noted 


Total 


3 

One. 

4 

One or two. 

S 

One. 

fi 

Two. 

7 

A aprinkling.. 

8 

One or two. • 

1 

A Korinkling. 

2 

A 8prbkling( 

' 1 

Abundant. 

1 

One or two. 

2 

A aprinkling. 

3 

Abundant. 

1 

One or two. 

2 

A «]irinkling. 

1 

A aprinkting. 

2 

Abundant. 

.9 

A Hprinkling. 

4 

A sprinkling. 

1 

Very abundant. 

1 

Two. 

1 

One or two. 

2 

‘A spriukiing. 

8 

Abundant. 

4 

Abundant. 

6 

A sprinkling. 

6 

One. 

28 



Of the 22 specimens in which the reaction was noted, there were 9 either acid or tending to 
become so on drying, and 13 neutral, alkaline, or tending to become so. Of the 9 belonging 
to the former class, only 1 showed more than one or two siwcimens of monads or Amielfe, 
while of the 13 of the latter class, 11 showed more than one or two, and 4 showed an abund- 4 
ance. These cases are too tew to found definite conclusions on, still they ap^iear to indicate 

the existence of a connection between an alkaline condition of 
Apparent oonnecUon of the evacuations and the development of certain infusoria in 

medium and development of n oria. aujj giujj hereatler see, in considering those cases 

in which fungal oqUb formed a prominent characteristic, that the latter oells seldom oo*exist 
with the former, but rather amiear to take their place in acid media. This substitution of 
fungal for infusorial colls may be due eitlier to the medium originally being of an acid nature, 
or to some other cause favoring the develqiment of the former class of bodies, and resulting 
in the induction of acidity dependent ^on that'development. In the first case the infusoria 
must he supposed never to be largelj^ developed, that is, if it be true that acidity of the 
uiedhim is unfavolrahlo for them,* while in the s^ond case they may or may not be largely 
developed at first, but if largely developed, ore subsequently worsted in the “struggle for 

existence,” , «, , - , , . . , . 

209. Six of the 28 cases irere the result of large doses of sulphate of magnesia, and in 

3 of these the infiisorial odis were abundant, i. e., in 
Half the CM** in which inftiioria one-half of all the specimens in which they were present 
were abundant, the TMult of ^ne pur- numbers, the medium was the result of a saline 

* purgative. 

210. The followhig notes regarding certain of the oases in which inftworia appeared 
in which the defect, ocutala. here subjoined in order to fiunlttate the comparison of 

cd nionadi, &c. ^ them With Similar oholeiaxo oases previously given. 
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Case I, No. 14, or the TAniB.—The ^tient from whom the materiale of No. 14 the lelile were derived 
^ ,, reqtiinng notive nurgatioH was troated freely with eul]dmte of mn^aenitt 

lun re cue, the followinff reeulte; — Atfi a. m. o*. 1. of the Halt was ndiAmis- 

tered. Between tlie houn of 6 and 0 a. M. the jtatient {laesed two watery evaouatione, woi(;hinp' tof'eUier Urn. 0. 
At 0 A. M. ho we{)(1ied lb». 12(). Betwoon 9 and 10 a. it. he was twice purged. At 10 a. u, he took dm. 4 more 
of the Halt. At 1 p. u. he weighed Ibe. 118. Between 1 and 4 F. M. he wae a^n twice pnrgt>d ; at the latter hour 

.. . ho woiffhed Ibe. 117 o*. 4. Tlie mticnt while unuer thi» treatment w«h 

Lem or wcifrht uf Iba . i 01 .11 in 7 houra. ^ toO* rather faint, but had no choloniiv HymptoinH, 

No. 14 of the table woe the 6th evacuation in the uaHC. It ooiieiiited of a dark-greettinh wateiy fluid, and a 
eedinient of krge, gn^eniah-yellow gelatinoue tlooculi. Tlio reaction wcm neutral or very faintly acid, becoming 
faintly alkaline on ^ing. The flmd contained a eprinkling of minute licusleria and one or two Hinall active 
tremomoHtui'X. 

The floceuli were oompoBod of a molecular, HtmotureleHH, gelatinona material aiuiilar <o tlwt funning the baaiR 
of the choleraic floeouli. 

OrA Evarmtion vf the tamU eaee .—Thw conwated of a watery, pale-yellowish fluid, with n Hcanty eedi- 
roent of rapidly and completely Hubsident fltwuli of txinsiderabh) siae and whitish colour. The iviudioii of the 
fluid WHS noutriil, becoming Btrongly alkaline as the paper dried. Tbo fluid contained n sprinkling of JJacteria 
and numerous active eermnumade and Ammh(s, the majority of the latter of small sise, some lying at rest, othem 
emitting protrusions, and others crawling freely from held to field.—(Plate VI, flg. tl.) The floeeidi consisted of 
^ wie usual molecular gelatinous basi» in which were iiitmeroos Jmmbue, 

FlnciiuIUimUar to thon of iiboletalc dejecta, circular Cells like those of tlio choleraic Ihstculi. In some places so 

many of the latter cells were present as to furnish apjiearatiecs cxwtlJy similar to those of the common clndemio 
materials. 

They showed all the varieties of aspect os to shachng, outline, Ac., previously described in regard to the cells 
iu choleraic material8,''and hero also it was sticn to la* iiniaissible to distinguish cells which subsequently proviai 
tliomselvKS capable of free progression, from those either not observed to move at all, or merely altering form and 
emitting ))rotrusiniiR. Ir. one nr two places wore spucimeiis of the '* mocraconidial chains’' occurring in choleraic 
media, and probably due, as beforefoeutioued, to prucussos of division in the Aniatba .—(Plato T(, lig. 6, A.) 

Case II, No. 16, op the Table.—T his case |ims that of a man (o whom it had been found noccssai^ (.4) 

wlroinister a contiiiued course of purgiilives. _ Tbo evacuation No. 16 
lllnatnuTc cscc. ■which was posseil at. the close of a period of three days, in each 

of which lie had taken ox. 1 of sulphate of magnesia three times a day. At I he time at wliich it was passed he 

bad been frequently jmrged, and as he wiis not looking well, was breath- 
Symptoms iiMKe^jv^ihe material No. IS ing rapidly, ami complained of pains in his lower extremities, the odinin- 

' istration of the drug was stojiped and opium and acid given in its place. 

Tlie evwmaiion consisted of a pale brownish, watery fluid, and an abundant sediment of pale brownish iloccuh. 

The reaction of the fluid was, when first appliiid to the paper, taint 1y alkaline, and liceame neutral on drying. 
The fluid eontained a scanty sprinkling of active BdHeria. The flotamli were composed of golatinons molecular 

maUcT, with nnmurons particles of undigested food, and large numlHirs of 
Abaudont crystals. ciystals of various sixes of the ainmonio-phospliatc of magnesia. 

Throughout both fluid and floceuli were swarms of active eereomomde of the second variety.^ (Vide page 18ft). 

There were also considerable nuinhers of circular cells like those of cholcraie ovmmations. Some of those 
were intensely refractive and with hard, sliarply dofinod outlines; others were molecular, sotlly shaded, and con¬ 
tained several granules; some wore free, others embedded in the molecular matter of the floceuli: some 
still and others omitting delicate protrusions. The patient had evidently Isjcn drinking water containing 
organic impurities, as several fresh dvitmid* and other almiid oells wore emliedded in the Hubstanee of the floceuli. 
.The fluid upiHiored rapidly to undergo some change, ronuering it an unfavorable medium for tbo eerremonadt, 

as tlio latter speedily lost their activity and distinctness, so that at the 
Midium eloHB of 40 nnnutes from the commencement of the observation IVw 

remained in activity, and those were feeble in movement and dim in 
ontlino. At the close of 75 minutes not an active licll was to be seen, many had totally disintegrated and 
disappenrod, and the fluid contained nothing but dim circular and oval cells, with irregular molecular patches and 
delicate rings. 

The patient ooutinned to complain of uneasiness, burning pain in the epigastrium and pains in the limbs, 
hut nfl<'r tlie administration of a dose of opium and acid pastusd no more evaruations until the morning of tho 
next day. The materiala ooniposing tho dejecta at that time were precisely similar to those of the previous day. 
Tlicre was the same fluid, flucenli, and active and still isdls. The number of cereomonnds present was very great, 

, , . , KKl to 120 active smicimens being present in some fields. The sdiiiiuis- 

Exlremo Blmndiiniio of M^vB ewKiiMiiMi*. tratioii of opium and acid was continiusl, and on the following day all 

nulling had ceased and the patient was apparently quite well, having lost the pains in tho epigastrium and 
limbs us well as the peculiar respiration. 

Obstinate constipation now recurred, and aflpr the lapse of several days ciwtor-oil was wlmiuistered, it ap- 

A... I _A_-*. A . j ..^i. ..i* ^l. .k ■'•Bkl, la inS^la 4l*r.aaB aann 


fluid, with a yellow oily la^er on the surfatic, and contained numbers of 
itejooisBKiduMd bTeHBteiMill teWly diiftr- floating and suspended parriclcs of various sixes. The reaction was acid, 
the ***”** *Tbo microscope showed the presence of abundant active ifaofma, with 

quantities of tlie undigested debris of fond and oil globules of various 
sixes, but failed to show any eercoMonade, circular cells or crystals like those of tho former materials. 

Case III. No. 26, op the Table.—T he evacuation No. 25 was one which ocaurr?d durinj; tho course of 
a slight attack of simple diacrhuia. Beyond the diarrheea and the presenee of slight griping pains, tho patient 

complained of nothing. Tbo material was comiiosed of a tiiick brownish, 
niuBliatlvB cftfB. semi-fluid mass, giving an alkaline reaction. When examined microscopi¬ 

cally with the addition of a little water, it showed ttie usual debris and Baeteria common in nomal evacuations, 
a plentiful sprinkling of dim circular and oval cells, and one or two li^r enca sh'd bodies similar (o tliose figured.— 
(Pbito VI, fijf. 1, A.) When a little tVeshly boiled and filtered alkaline fluid frem a cholera evacuation was sub¬ 
stituted for the water in the first sjKsdmon, similar cells were again seen in abtuidanoo, but very inuoh brighter 
and more distinctly defin^. ^me of them were circular, some oval; some wore of the common molecular and 
granular character, otliors sharjily defined and showing a diatinct double outline. Some of tlie cells, both 
oval and oiwular, moved freely tiirongh the fluid by means of delicate flagella, and one or two of the larger, 
encysted cells omitt^ protrusions or moved iu an ammboid fiishioa from place to place.—(Plate VI, fig. 1, B.j 
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of alknUne fluid tii iiidutiii|f activU; 
iji lul'uiMrial c«Hit. 


Oasr IV, No. 38. ok tkb Tadik.—T liin msterial wasdCTivcd ftoni a ii%h( oisc of simple di»iTli(Hi. It 
eojiawtod of »iiiuss of soft, brown, «>ini-(luitl feculent matUr of » neiitml reaction. It conUinoii the ueual debris, 

Ac., characteristic of nnriiml dejecta. A eoanty sprinklinf; of oval and 
Iliusimtjve CMC. circular cells and a few larjfe Jmeh^ were present.—(Plato VI, fig, 1.) 

Few of any form were active at first, but after they had Itcen tor a short tame in contact with the alkaline fluid 
of a cholenuc evacuation treated as in case 111, many of them became very active, tiie oval and circular cells 

swimming freely about, and the AmaAin losing their double outline, emit" 
ting prot.msious. and nrawling troiu place to place. When the medium 
was rendered acid, all inovoment coa^, and Uie ouHs became motionless 
Olid dim. 

Cash V, No. 40, of thb Tablb.—T his material was doriveil from a slight case of simple diarrimia. The 
oviuiiiation consisted of a tliick brown fluid. Tiia reaction was, when first 
lUstmtivocsM. applied, faintlv acid, and liecamc neutral as tlio paper lirled. Kxaniina- 

tioii of the inatorial alone and mixed willi eholeraic ifuid gave similar iwuHs. In both oasos the normal debris, 
Ac., of healthy (tvaeuatious was abundant. There was a vciy scanty sprinkling of oval and circular ctreommtadt. 
in the majority of Holds none could ho dctectml. in a certain numhc'r there were one or two, and in one at the 
lower part of one preparation os many ns 8 oetive cells were observed. There were also a few encysted and 
moving Amaihir present—(Plato VI, tig, 1. ) 

211. Thti above CU8CS muy Borve to indicate that the dejecta of cases of diarrlwea may 

present almost every microscopic feature charaeteriBing those 
Almret every micresrepie feature of f ^ j „ rp), gj,ow at all events tliat flocculi with a gela- 

of dinrrlHeii! tininis basts and containing distinct intusorial and amoelmid 

cells are not jicciiliar to cholera. 

212. While, however, the proseuoo of tlieso infusoria is not vonhned to choleraic dejecta, a 
comparison of the two tables appears to indicate that such bodies are both of more frciiuent oo- 
ciirrcuce and of greater abundance in sueli dejecta than in those of health or of diiirrhceu. 
The probability that an alkaline medium has a considerable influeiiee in (iromoting their multi¬ 
plication and development has been already suggested, and the facts noted in case No. 4 appear 
to supiiort this hypothesis; for in this material the addition of alkaline choleraic fluid caused 
incnuised activity in the infasoria which wero.prcsent, while acid entirely arrested all move¬ 
ment when added to the same fluid. That mere fluidity of the medium is not tlie essential 

element in securing their presence apjiears to lie demonstrated 
Miwo flnliliiy of the medium not the latter fact, OS well as by the efleots induced by the 
■" addition of water, which does not induce activity iu those 
bodies which are still, and which on the contrary, as a general 
iiile, stills and frequently destroys those previously active. The same thing is indicated by 
those iiumei'oiis cases of diarrbaia in which there is a copious discharge of watery fluid with 
hardly any or no co-existent infusoria. The consideration of this point, as well as of others 
in regard to the occurrence of copious discharge of fluid from the intestines independent 
of any other choleraic sj’mptom, may be most conveniently deferred until the remaining facts 
in connection with the tahulutcd faises have liecn considered. 

213. B. ViBiuoNKS ANii Bactebu.—W ith regard to the occurrence of these bodies, little 
need ho added to what was previously mentioned regarding their occiirrcnee iu oholeraic media. 
A.sageneral rule, innon-clioloraie dejecta, distinct Fibrionea and Saekria are present in a projHir- 
tioii increasing with the fluidity of the medium. Their number, as well as their activity, apjiears 

to he quite iude])cndent of the reaction of the medium, os they 
Nnmterenml activity of Rnrteri® and ure to 1)0 found iudiffercntly in cases where it is strongly 

acid as well as when it is decidedly alkaline. Althongh they 
ajipear to increase in proportion to increased fluidity, lioth 
Bnekria and true active Tihrimug arc frequently jirescnt in the most normal dejecta. As com¬ 
pared with clioleraio materials, the dejecta of diandima apjiear to he more frequently eliaracter- 
isotl by ail excessive development of Bacteria, Viirionee, and the “ LepMhrix chains" of Professor 
IJallier, and the rasults of the cultivation of non-clioleraiu materials containing such elements 
have boon the development of all the forms of fmigi characterising obrresponding oholeraic 
cultivations j so that in the lirst place there is evidence against any lesser proportion of such 
elements being present, and in the second place against tlie uon-cxistence of any particular 
kind. „ 

214. 2. Fungi. —In 11 cases of diarrhma examined in Calcntte, the dejecta contained 

fungal cells, and in 8 of these cases they were present in 
Curei of diarriiim m which fnngsi cclhi forming a characteristic feature in the evacuations, 

.1 freture. decomposition 

outside Uie liody. In 7 of the cases the diarrhoea was of spontaneous origin; in one only. No. 6 
of the table, it was the result of sulphate of magnesia, and in none of them wore there any symp¬ 
toms of cholera. Tho patients were all natives, and the dejecta were characterised by the 
]m-scnce of a large excess of undigested vegetable tissues in tho sediment, and by the copiousness 
and watery nature of the fluid portions. Tlie foliowiugurc the notes recorded regarding certain 
of these cases 


Vibrioitea iude|K.'ndcul of rciictioQ of the 
niMlittm. 


Cask I, No. 12, or rnx Tabib.—T he pstient was a prisoner in the Alipore Jail, snirering fiom an attack 
f of ainiple diarrhioa, wiUiout the slightest tymptoma of a oholeraic nature. 

lUuitrstlwcuw. Tlic material consisted of a dirty yellowish watery .fluid, ftJl of laim, 

Nurliolmaicsjiniiiunu. very Mlatinous yellowish flocoiili, whioh wan long in aubsiding and ulti- 

mateW separated into two nearly equal portions, one of which funned a 
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Iwme iwdiinotit, while the other floated to the eurfiute. The reaction at first wm alkaline, and in the coiinM* of a 
lew hours became acid. The siuell was faint and yeaHty, and there was a gnuluid disengagement of gas, whicli 
tended to ionn a layer of froth on the surfiu». The fimd was Ml of active liavlcria and " micromoi'iM I'olonicK,'' 
small 1 ibriimi*, and large “ lepMhrix chaitu." In four sixxiiniens which were examined only two moiituii could be 
found, both of which were of the p^Har epathulato form previously di-scribod. No other cells resembling (hose 
which arc so abundant in choleraic evacuations were to bo soon. All thi'onghout the fluid small ciroular (jells of 
hard shiirp onllinc and bright refraotion were abundant. They were either solitary, or iu pi™ and smali 
msBSCM, the latter generally (X)m]H}Bed of lour closely aggregated cells.—(Plate VIll, fig. 1, A.) Viowc<l in deep 
Kffis!t.<.rro.«Kf»t*onthoecns focus eodi coU appeared to include a small granule. AwUc mrid produfjod 

no eflect npn them, and iodine cansisl them to become of a vandykn- 
brown, passing into brown-madder. The llnconlt were composed of a gelatinous molecular Iwisis. toll of vegotiible 
tissues,—spiriil fibres, epidoruial colls, hairs, empty or partially empty starch ccflls, an(l an nhunilam-e of starch 
grains ami molecules. ISvorywhorc there was a profusion of eells similar to those of the fluid. They were 
embedded in the gelatinous basis of tho fl<xJculi, either scattered or aggregatod into huge irregular imissos.— 
(riatc_ VI fl, fig. 1, B.) Tho evacuation was set aside Ismcath a bell-glass and examined at intervals. On the 
following day i he reaction of the fluid was intensely acid. Energetic I ibrioues were pr<*seiit in inercaswl numbers, 
hut the material appared otherwise unchanged, save tfiat tlin greater nunilier ol the flixjculi hod now snhsiili^d to 
Apj.iwiM»iiK»ratfdontherollowlBBday. the next dar numorons distinel white fungal ptohes 

were present on the surface ot the fluid, which was of a strongly yeasty 
odour. The white patches were found to he composed Of mosses of colls like those origiuallv present,' mingled 
with an ahiindance of distinct yeast cells. Tlw cells were fVoquently iissoeiotod in jiairs, yeast c'ells appareutlv tok- 
ing origin from tho circular cells (Plata VIII, fig. 2), while various degrees of tninsitional forms intami'ediabi 
Istwef ii the two (yps were also present. The sediment showisl the original mnasos of cells from which, in 
soiiM* instances, delicate oval cells could ho seen projecting and senmingly midding out. 


lUuiarollvis rase. 


Rtross a<jldlt]r of Ibe fluid. 


Dcvi'lniimont of OUUtm, 


Case IT, No. 17, of the Tabee.— The jiatumt was a prisoner in the Alipore Jail. The ovaenation (xnisistcd 

of a whitish, opalescent, watery fluid, and a little sediment composed 
of iniiinta while flucculi. The reaction of the fluid was strongly acid, 
and its speiiic gravity The fluid was full of short levioibriit 

filaments, and eontaiiieil iiumernus yeast cells, solitary or in branched 
masscH. The flocculi cmisistad of the usual gidntiuous, molecular mucous basis with a few emlajddcd yeast eells. 

Case III, No. ft, of the Table.— The patient was a prisoner in tlie Alipore Jail. Tho evacuation ennsistad 
Illustrative uiise. *' B^wowh watery fluid, with luatiity sisli incut of gelutinous 

fiorculi, an abuiidaut frothy scum, acid reaction and yeasty odour. Thu 
fluid contained an ahnndanco of Baeleria, and the flocculi were composed of the usual gelatinous liosis in which 
Abuudiuujoof undigested veKctsble tissues. f 'iB|li)<t‘Fta.l vigetable tissues were embedded together 

with masses of lungoid cellules, full sized yeast cells, and numerous oil- 
glubulcs. This evacuation was the third passed in the progress of the ease, and tho three subsequent lo it retained 
tlie same characters. Ou the tbllowing day tliey were covenxi hy contimioiis, dense. suriUiMJ layers of a white 
color, which here and there showed distinctly mouldy patches. These natches were found lo consist of dense 
thickets of krilliant, colorless, erect jointed fiuimcnts, arising from a feli of tlie same material. Examined 

under a higher power, these were found to present tlie characters of 
Ouliiim Zactu, consisting of scantily jointed filaments branched and 
bearing strings of greater or less extent of long oval cells.—(Plate VIll. fig. 3.) 

C.tsK IV, No. 10, OF the TaBUi.—T he patient, was a native prisoner in t.lip Presideney .Tail.' He was ad¬ 
mitted into Hospital suiroring from vomiting and diarrhoia, but showed 
lUnetrnlivc cM«. choli'raic symptoms. The evacuation was composed of a thick, 

bright, yellow liquid which could be seen, even by the naked eye, to be crowded with oil-globnics towards t.bc sur¬ 
face. It contained almudant fragments of nn'digestwl fooil, mid showed no tendency to separate into distinct 
layers of fluid and scilimeut. The reaction was deindedly and permanently acid, and tho fluid left an oily stain on 

the paper. The fluid’was Ml of extremely energetic ilacteriu, portions 
Abundant oU-aUibuios. n,„iip|pg(pd vegetehio tissues, and oil-globules of various sizes. Minglisl 

with these were masses of fungoid cellules aud distinct yeast cells. 

Case V, No. 7, of the Table.— Tlie patient was a prisoner in tho Alipore Jail. Tlio evaeuatioii, the dth 
• in tin.' case, eonsistod of about equal imrts of dirty brownish watoiy 

IllnstraUve osso. fluid, and large, loose gelalinons greyish-yellow flocculi. Fully half of 

the latter floated on the aurfaec, and tho remainder coilliiiued snsjieuded in the fluid, showing no tendency to form 
n distinct sediment Tlio smell was ollunsive and putrefactive, hut,had none of the characteristies of that of 
uomal choleraic dejecta. The fluid was ovorywherc full of large active linHeriu. and Vibrionet. Tlie flakes were 

also crowded with gniiilar tHulioH mingled with fragnieiite of vegiitabln 
Abiindiint undigested reget^lo tissues. tj^auc, oil-globules, and fungoid cellules. Oue or two small flocculi were 

found. tWiicli resomhled those of cholera in some degree, in which there were a curtain number of indistinct 
circular colls. (>n the following day alwmt one-third of the flocculi floated on tlic surface, tlie smell was yeasty, 
and the reaction strengly acid. Microscopic examination shovred niinicrons distinct yrest wlls, and fonus iii- 
tormediate between these aud toe ooUiiles of the previous day, which were also jircsont in large quantities. 

Case VI, No. 13, of the Table. —The patient was a natfro siift'cring from ohslhiatc constipation and 

symptoms of mania. Ho was treated with large doses of sulphate of 
lUnstntlvc case. magnesia. Tliese caused very free purging. He rfever had the slightest 

Fainting wHh(nit an; oholonlc ajmiiioma. cliolonilc symptoms, but on one occasion fainted, apparently duo to the 

Lirge amount of fluid wbieli was vuiyr rapidly draineu olT in Uie evacua¬ 
tions. Tho treatment had the desired cfl'eci of curing Wh the constijiatioii and t he mapia, and afforcled excellent 
opportunities for the observation of the materials of evacuations caused by the action of saline purgatives. 

No. 13 was the evacuation caused by the treatment. It consisted of a dirty greyish-yellow watery fluid, 
with an abundant sediment of large gelatinous flocculi, and a certain amount of similar waterial floating on 
toe surface. Fragments of undigested food, rice grains, Ac., were mingled with the flocculi. Tlic reaction of the 
fluid wos decidedly acid, becoming neutral on drying i ite spix-ific gravity was 103 0 j it had a tendency to frothing 
and its smell was offensive. Tho fluid was full of Jici^eria and larm? active aud still I'ibriimet. In numerous 
siMiciinens which were examined, not more than f> or 6 movads were detected, taking all the specimens together. 
Tiie flocculi (wnsisted mainly Of undigested vegetable tissues embedded in a molecular gelatinous liasis, similar 
to that of the flocculi of choleraic dgecta. A lew large Awabte were crawling from place to place, aud here and 

, . there were loitte masses of Zooghfa. Roth in fluid and flocculi thoro 

A few yeast cells pw.™t in the Sib wicn- ^ 
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The 0th, 10th, and llih dejecta wore eabeeqaentljr examined. They cloeely reeembled one another in charao- 
tore, ao that one deecription will serve for all of thorn. All three closmy resemhled oholeraio d(gecta in apjiear- 
ance. They consisted of a greenish'grcy watery fluid with an abundant stwinent of large gelatinous white floeculi. 
These were at first entirely subsidont, but sho^y afterwards some of them showed a tendency to float upwards. 
The reaidion waa very faintly alkaline, becoming neutral. The fluid contained a sprinkling of slender Baelfria 
and Vibrumei. The flakes consisted of the usud gelatinous molecular basis, in many places coveted with brownish 
granules, and in others full of the filaments of and an abundance of yeast cells, scattered or in irregular 

masses (Plato VIII, fig. 4). In other places they contained numerous small 
Yoast cells slnuUUnt Id the Bth, loth, ind indistinct oval cells, quite unlike the sharply defined brightly refractive 
‘ cells found in choleraic iioccaU. _ The granular matter of ilie flakes was 

not due to starch, and was colored bright yellow on the addition of iodine. These evacuations subsequently 
became intensely acid, and were after a fbw wys covered by dense white layers of yeast cells. 


215. 


Results of 


cultivation 

dyocte. 


of such 


Abundant discharge of watery fluid 
from tile intestines without the in¬ 
duction of oholeraio symptoms. , 


Cultivatioa of the fnn^ol patches, which appeared on the surface of theso and 
similar cases, nsually resulted in the development of abun¬ 
dant heads of the common yellow Aspergillm, with occa¬ 
sionally a few heads of PeHtcilltam. That fungal cells should 
occasionally form a prominent feature in the evacuations of the diarrheoa of natives is not 
to bo wondered at, as the great masses of vegetable tissues which constitute the ordinary 

„ .. .. native diet must, unless digested, afford an execllont nidus 

mcKXgrbJr le Uvo f^F***? development of fungal elements svvallowcd along 

with them, or in drinking water. That the fungi have any 
effect in originally inducing the diarrhma is very improbable, but that when in large quanti¬ 
ties, and undergoing rapid development, they may produce a certain amount of irritation and 
so tend to keep it up is quite possible. 

216. Before proceeding to the consideration of the remaining' points in connection with 
non-choieraic dejecta, it may be remarked that certain of theso cases of dian-hoea were charac¬ 
terised by a very profuse and rapid discharge of watery fluid from the iutestiual canal, and 
were yet entirely free of the slightest symptoms of cholera. So profuse was this discharge in 
Nog. 13 and 14 of the table os to cause syncope in the former, and a tendency towards it in the 
latter ease. In the latter, as previously mentioned, the patient's weight was diminished by lbs. 
2 07.. 12 in the coarse of 7 hours, due to the discharge of a watery fluid and of floeculi similar 

to those of cholera j and yet with the exception of a tendency 
to syncope, there was no symptom of cholera present. This 
loss of weight cannot be ascribed to mere emptying of the 
intestinal canal, os it occurred after the passage of lbs. 6 
of fluid dejecta. 

217. The fact that such profuse and rapid discharge ot fluid from the intestinal mucous 
membrane can occur without producing any of the special symptoms of cholera is of some 
importance in connection with stntomonts which arc frequently ^vonoed ascribing such symp¬ 
toms to the profuse discharge. Cases like the above rather tend to indicate that mere rapid 
discharge of fluid from the intestinal canal will induce symptoms similar to those following 
rapid discharge of fluid from the body in blood-letting, which has never been found to induce 
choleraic symptoms even in those cases in„ which it leads to a fatal result. A difference is, 
however, said to exist in tlie conditions prevailing in the syncope of cholera, as compared with 

, , the syncope induced by non-choleraic discharges of fluid, in 

A«umcd noD-staorptioD in ohole™. thrformer the oLumed destruction of the epithclkm 

is asserted to prevent absorption of fluid from the intestinal canal. Why the mere disinte- 
gratiou and removal of the epithelium should prevent absorption is not very clear, if, us physio¬ 
logists toll us, “ the process of absorption by the blood-vessels is effected by the operation of 
forces of a purely physical character, the chief of which arc embraced under the general term 
Osmosis.”* The destruction and removal of epithelium can only tend to increase the tenuity 
of the partition between the fluids in the intestine and the blood, and although the current of 
the latter is retarded, its viscidity is said to be increased, and its hydrostatic pressure ^on the 
walls of the vessels to be diminished. That there really is no absorption of fluid in those cases 
where vomiting is not so excessive os to prevent the access of any fluid to be absorbed appears 
to be still uncertain, and even if the noa-absorption be admitted, it remains to be proved that 
it is dciicndent on the mere destruction and removal of epithelium. 

218. Numerous careful experiments regarding the development of fungi in materials 

„ , , . of diarrhoea and normal dejecta showed all the forms occur- 

Rcroltsof enUivattensof noa-cholewic jjjg corresponding series of observations on culUvations 

^ ' of choleraic mraia. The same forms of Atpergillm and 

PenidUium constantly recurred, and only in one single instauce did any species appear which 
was not observed in choleraic media. This was apparently a species of HocilyZiam.—(Plate VIII, 
figs. 5, 6.) It occurred in a cultivation contemporaneously with a crop of Aapergillut glaums .— 
(Plate VIII, fig. 5A.) To the naked eye it appeared in the form of dnsty-browu patches 
scattered among the green masses of Mpergilliu. The mycelium consisted of lightebrown. 


Curpentei M “ Principles of Human Physiology,” London, 1800. 
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closely septate, brauchud filamcuta, marked here and there throughout their eourso liy dila¬ 
tations and irroj'uliir agffrej'atious of cells. From tli<‘se 
CliariicU'iw of DaetytiumQ) dnvelop- Hlamcuts, tts Well as from the masses of «;ells, numerous short, 
matokt ' erect, brown, jointed threads arose, lH;arin-r at th.dr apices 

clusters of lar>fe spores. Those spores were fusiform, hrowu 
and septate, (the septa beinpf in general three in uuinber), and on gm-ininatioii, gave origin to a 
|•olo^lcsB, jointed, mycelial fdamont from either of their extremities. The general rcsulls of 
all the ohserv.'itiotis and experiments on non choleraie dejecta which 1 have hemi able to 
carry out liuvc, us stated previously, shown not only that the same fungi arc developed in 
such materials as in choleraic media, hut that they more freipumtly contain distinct fungal 
<'lem<mt.s, sus cluiractcristie features of their original condition. 

319. 3. OvAi. AKD ciacuuAK (JEI,1.8. —Cells of an oval and circular form, agreeing in 

charaeU'rs with those which constitute! such a eonsliint and 
IVi-coiitiijti' of ciuicii in wliicli ovnl important feature in the dejecta of chohira, wert! present in 
Si™;::"""""'*"''™" 08 p., cml. rf ...ImljW. „f 

these, Jiowever, were such cells nbuudunt, au<l us m two of 
them, wbiuli were slight cases of dysenttiry, they almost (!ntirely g:ivc the normal reaction of 
white hlood-corpuHcles with acetic acid, in only 5 per cent, were cells of a doubtful nature, 
like the majoi’ity of those (»f the cholera dejecta, })re,seut in large miinbers. 

331). The following are the notes which were recorded reganling sonu! of the seven eases:— 
Cass 1, Ko. 11, os tub Tabss.—T iio pationt was udraitlrd into Ibe (leneral JlnBpitiil BtUrering liiiiii an 
Ulu«lr«i.l»oraw atUuik of (lyseiitt'ry. Tbo I'vnctinlion consistod of ii sniill (|iiiiiititv of 

• tliiok, pinkiHli-brown, gliioy nintti'r. The ri'iiclinii was vory faintly itt-id. 
On mu’rosia)pK! examiniilion it was found Ui bn <a>n)jH»(icil of n iluid filled with sol'llv iiioleriibtr <■irl•olar wlls of 
wiiiiBi.iuud.™ti.i,«rteii ordinary si/,e, nnd giving tbo nsiinl rewlmn with iwi-lin neiil of wbito 

buiod-our)inBcli.-H. Tbero was also a scanty sprinkling ol red corpusrliw 

prCKi-.iit.--(l’lat« TI, fig. .‘I, C.) 

Cask 11, No. 31, or tub Taubk.—T bo patinnt was iulinitled into tin.'(irnoral Hospital, and wbilo uiidor 
III »™ii. »... tivatiiiont was atlarked with profiisn wiilory iiurgiiig. No. 31 wiis oiio 

" V !• wafery drjeotii. It ironsislnd of a lirowii watery Iluid. and a 

scanty sciliinoiit of yollowish powdery Tiiatlor and small llonsnli. 'Die n-actioii of tlie Hiiiil was iieutr.il. becotniiig. 
as it dried, fainlly iilkuliuo. 'Die fluid was full of fine JJuclcria, ihc uiajority of tlie particles inoliiiiile.ss. Tliere. 
were also a few uotivo Ceri’ornoim/n, and one or two freely erawliiig, Ainwiin. 'Die llnceuli were oomposed in 
grisit part of broivuisb gramilar matter, and liere and tberii .sliowed tin; eolorlcss gelatinous liasis oi' norniu) 
eboleraie llm.-euli. 'Die fluid eontaiiKsl numerous dim half-disiiib'gratisl eiisiiilar eeils. some of wbieh showed 
distiiiet nunlci; and here and there tbrougboiit the flououli were largi! masses of soli, molecular, circular cells. 

Thosfl masses closely n'sembleil tlmso eomposed of wliite iiloiHl-eclls, 


JliMwis of while lilimd-ciiriiiisrlcs. 


freipieiitly to be found in tlio lilimd of eases of siiukc-biU'. and apparently 
jtie ueiil prodiieisl the usual risuition wlieu applied to them.—(I’late 11, 


' fluid and floceiili. 


really wero formed of siieb colls, ns acetie 
lig. 3, D.); tbeiv were also a few red corpuscles in the fi 

Cask 111. No. 0, or tub Tablb.—T his evacuation was tin- ve.sult of snlpiiato of miigiiesia. It eonststed 

of about tlirec jvirts of pale, greenish-yellow llniil. iiiiil ono of wliilisli 
IlluslraUtc cose. floeculoiit sediment containing numerous particles of iindigesled i'lmd. The 

Iluid was full of large, active Hanteria and Vihrmnex. Tlio floeculi were coiiiiiosisl of tlm usual gelatinous li.tsis, 
with nuiucrouH portions of undigosted vegetable tissues and patches of fungoid cellules. Jn I ho fluid tberu 
were otic or two aetivo Ccm&muuadx, witli numerous free, crawling and here and there throughout I lie 

' fliMieiili were masses of similar bodies nnd of circular cells, the cells 

Circular cells the condillun of n distinct double outline, and being ap|>(i.riuitly llie eiieysled 

condilion of the Jnnehie. or. at all events, identical in iippearanee with 
tbo free crawling Amtrht when they assumed that coiiditioii under observation. 

Cask IV, No. 50, ov tub TAni.B.—The patient was sull'eriiig from a slight attack of diarrluea. Tlio 

ovseuatioii oonsisteil of a tliick fluid of iiorniiil feculent matter. 'The 
niHairativc case. when first applied, was of very faint iwid reiuillon, Isroming, us it 

dried on the paper, decidedly alkaline. It contained the usual debris of normal feculent matter, with an ahuii- 
dance of fine, aetivo JUarifriu. CtTnomoiuidji were present in considerable iiiimhers. as many as twenty being 
iirescnt in some fields. Thei-e wero olso a few large Amwlittr. lying at I'est, or emilliiig delieale protrusions, and 
an ahundwicc of still, eireular, refractive cells of various si/.es. 'They showisl every degree of definition and 
,, ^ dimneas, nnd iis many ns thirty spia'iiiieiis were present in some, fields; 

Circular cciu of a irroonish hue. gome of them wore colorless, oiliers of n gi-eenish Im. ; some showed 

distinct double outlines; some were solitary, and some in pairs, figures ol' 8. and irregular masses. 

(Jask V, No. 51), OF THB Tabi-JS.—T he evacuation was com)iosed oj] seini-flnid feeiileiit matter of neutral reiwtioii. 

’ ’ It eoutaiTiod the usual debris, and a great almndaiice of active fiavteriit. 

Ithwtcativc com. Small, mitive Corr.utmrui<ts were present in large iiiimhers,ap))eaniig more 

distinctly and in gronler activity after tlie medium had been for n short tniio diluted with fivslily boiled alkaline 
Iluid from a choleraic evamiatioii. They continued in ftdl vigor in this medium fiir upwards of tour hours, hut 
were at once rendered motionless and (iim by the addition of a little wa‘or. 'Diere was also an uhundaiiee 
of eire.ular, refraotive colls, of various sizes, 
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either seattisrod or oggnigateJ iulun irregnhvr masses and 

The nature of the cells in these nnd similar eases is proliahly various, a varying 
number of several distinct kinds being prei,eiit, hut as in 
many choleraic dejecta, a large nniuher of them are apjiar- 
ently due to processes of multiiilicatiou and self-division in 
the infusoria, and specially in the AmwJjxi so frennently 
In some tuscs, both choleraic and uon-eholeraie, tliey in-eseut eertain 


Many of the cireulnr colls ptohahlif 
-Ino to processes ol gommatiye niuUi- 
phtiHlion of Amtxhm, 


associated with them. _ . . 

lesemblanees to oily gbbules, hut while it is possible that they may eontuin some oily matter, 
l.liiM-c are several reasons witieh tend to show that they arc not to he regarded as mere oil- 


tlllM'C 

irlobuics. 
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222. The more important of these reasons are as followsThey tend to sink in the 

fluid and accumulate as a sediment, even when they are free, 
Festun^dUtinauUWn^tLomftom oil- involved in the suljstance of the floecnli. Oil- 

, * globules, when free, float upwards to the surface of the fluid 

and accumulate there (vide cases 10 and 22 previously quoted). Ind ,—They almost invariably, 
rapidly, and completely disappear from the medium containing them, while oil'ip^lobules show 
no such tendency, ^rd ,—They cannot bo made to melt together by means of pressure and 
movement, os oil-globules can constantly be observed to do. ii^.—Acetic acid immediately 

_ , , ., affects them, destroying their refraction and distinctness at. 

Effect of once, and ultimately rednciiig them in most cases to mciv 

molecnlar flakes or delicate mofeoular rings. The hard 
sharp outline of oU-globules is unaffected by the action of acetic acid. The acid does, however, 
occasionally render such globules temporarily very dark, and oauses them to appear more or less 
granular and puckered. Tliis eflect was very manifest in those present in such abundance in 
No. 22 of the table. In them, however, it could be clearly demonstrated to be due to an involu* 
tion of innumerable small portions of the surrounding fluid. The size of these portions or 
bubbles varied, and after their formation, they gradually melted into one another, and ultimately 
escaped into the surrounding fluid, leaving the uiUglobnle which had contained them, ami 
whose appearance they had temporarily altered, in the same condition in which it originally was. 
A little friction and movement very considerably accelerated this process, and showed the coales¬ 
cence of the involved globules and their ultimate escape into the fluid with great distinctiu^. 
5^^.—Ether does nut produce nearly so decided an effect upon them os acetic acid. It docs 
freijuently render them more or less molecular and dim, and occasionally causes them completely 
te break up, but its influeuce on them is not at all greater than on active infusoria, which ina} 
frequently be observed to become dim, motionless, and even totally disintegrated, due to the 
addition of ether to the medium in which they arc present. Qth .—On the evaporation of th<! 
ether, there is no re-aptiearance of the cells or of oily matter derived from them. Tlh .—Cells 
showing all tbo appesirances cf these cells may be actually observed to be developed from the 
Ammba present in the evacuations. 

22a. As this process of development appears to be capable of throwing some light on 
the peculiarities of appearance preseated by imuiy of the cells occufring in choleraic dejecta, 
it may Ite as well to dethil the phenomena occurring in some of those cases in which it was 
observed to take place. The freely moving Amoebee of the evacuations have on several occasions 
been observed to give off cells or globules identical in ap{)Ottrance with ceiiain of those oil-likt; 
cells, and that at a time when they were in free active motion. The clearest demonstrations of the 

occurrence were, however, afibrded by a scries of exiwriments 
ExiKTiinenU deraoiwtrftting tho de- previously alluded to on the effecte produced by the addition 

origuudly proBont in the evttcuiitioiiB. of alkaline choleraic fluid to the materials of diarrhoeal and 

normal evacuations containing infusoria. These experiments 
were originally undertaken owing to the eflect which such choleraic fluids were observed to 
exercise in increasing the activity of tlje iut'usoria in the evacuations, and their result in certain 
eases was tho prodnetion of a material not to be distinguished from that characterising the 
earlier evacuations in many cases of cholera. 

Cass 1.—No. 38 of the table, previouBly quoted in detail os an example of an infusorinl evacuation, was one 
niuftrative cbbb. coses affording materialB for experiment. On roftimnee to page 'JXrj 

it will te seen that the evacuation was winpoBcd of Ht'mi-fluid fwnlent 
matter, ehowing tiie usual debrie of healthy evoouatione, and a scanty sprinkling of Catvomomndji and Amcebte .— 
(Plate yi, fig. 1), the activity of which woe increoBed by wintact with alkaline choleraic fluid. A portion of UiiM 
evacuation was put into a small gallipot, some freshly boiled and filtered alkaline choleraic fluid added,* and the 
preparation set aside under a bclI-ghuiB. 

On the following day the surfaoe of the fluid was covered by a thin hut consistent layer of fine bacterial 

. _j .. j ■ matter, with a few molecular or brightly rcAactive circular cells. The 

ppesrancstp e g sy.J ,,^8 evwywhere ftill of cells resembling those so Ibeqnently 

occurring in oholcraic dejecta. They were of various sizes and foms, hut were divisible into three cla^s 
_ , ,. „ . . dcourring in the following order of frequency (Plate YI, fig. 6):— 1*(, 

c ama o s p ewai . brightly refractivo circular cells, solitary and in pain, or in im^ular 

masses of various sizes exactly like those M choleraio evacuations, and like them in certain cases showing 
various degrees of coiiqiression of the constituent oells. Some of tho oolls^ sliuwed a distinct double outdine and 
diflerenliation of cell wall and contente, while others appeared os mere brilliant colourless globules. Some of them 
presented a ring-like form, which in most cases appeared to be due to _ their having a imttnned doubly concave 
iigiwc; inti, active, mol(«nlar, ciicuiar and oval CercomanMlti, the minority being of large size and showing only 
feeble movement; 3>vf,uirciilar cells with delicate tongue-like protrusions. At the point or points at whi^ the 
nrotrusioiis were situated, there was generally more or loss cupping or flattening of we cell, and a deficiency of the 
double outline which elsewhere oharaoterisikl it. _ 

Ether in excess stilled all movement and somewhat dimmed the cells in certain instances. Acetic acid* at 

___ _ once dimmed them, and almost immediately converted them into meiw 

tflbet of wssgsnts <m esc .oils. molecular rings, contiuaing a few grannies of larger size and rapidly passing 

on into complete disintegration. . . . . ' 

Several hnndnuis of clearly defined cells were present in the m^ority of microscopic fields, and the material 
„ . , „ t could hardly have been distiugaished &om that of the early evacuations 

N«mb« of cells prjsonl. in many choleraic cases. ^ 


• This meiUiiin cutitsiiied no cells, and only a sprinkling of flue molecular matter, 
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Un the fulluwing d»y theiu were not nearly to many cell* present, and thoeo whioh atill remained wore mn mi 

Appc.nnimpre.enW on (he foUowlnadiW. n I?! 

_ VBCUolea.—(Plato Vi, fig. 3.) They appeared to be nndorgmng u rapid 
priwesH of diaiutegratioo, and aeetic acid acted on them in the same manner aa on tliuao examined on thr 
previous dav. 

Cask tl.—Tlie evacuation fnmiahrag materials for experiment whs in this case of fiirm consisteneu imil 

neutral reaidion. It contained a few largo encysted Anuehir and a 
sprinkling of small dim, motionless oval and eimular cells. Two por¬ 
tions of it were taken and put in eoparato gslUpots, to the first (A) some lioiled choleraic Iluid was added as 
in the previous case, and to the other (B) some of the same fluid render^ acid by the addition of a little acetic 
acid. Both were then set aside under the same bell-glass. 

They were examined on the s«bse(|uent day with the following rcsull*. Tlie reaction of A was alkaline, 
^fo active wlls were to be seen, bnt the number of brigiit still circular cells contHined in the seilimeut was very 
T. _ ~i . 1 , 1 . _ much greater than on the previous day, and it now apiiearod to be de. 

monstrateil that thuie of every sixe were due to a process of gemma¬ 
tion and sub-division of the large encysted Amahie originally present.—(Plate VI. fig. 2.) Very few of those 
retained their orhpnal circular fonn, and the minority showed various degrees of elongation and constmctiim 
dividing them into two or more lobes. In some eases the oonstrnetinn was very slight, iii others greater, so os 
to produee an hour-glass or fignre of 8 outline, and in otlicra, so fur advanced, as to eaiiso almost complete separa¬ 
tion of the conatituent lobes which only remained attached to one another by a narrow neck, while in still other 
instances wlls wore seen ijuite distinct front otic another, but associated in pairs, and appearing as though they 
had n.'snlted iirom a completion of the process of division. The protopiasmie eontents were seen vrith various 
degriiM of distinctness, in some cases being hardly visible from the encysted and issfractive character of the adls, 
and ill others clearly defined and finely niohiculnr. In some cases the protoplosiu seemed to fill the cell entirely, 

—II. .s..<nv.n '***'*® othew it appeared to lie irregularly shrunken from the distoudM 

Pr«topiiiiim of«,m«cdl..hmuk«. capsulo.-(F>lnte VI. fig. 2.) 

Aeetic acid at once_ dimmed them, rendering them finely molecular, and nltimately breaking them uji 
entirely, except in certain instancls in which, probably due to the strength of the capsule, they remained as dim, 
EUbct of rc-sgent. granular, circular masses. Ktlier hod comparatively little efllict uiibu 

In some cases it produced a certain amount of dimming, but neither so rapidly, nor so completely os the acid 
did. The reaction of the otiier preparation (B) was acid. The seiiimcnt contained » few large, encysted, 
eimvlar cells similar to those observed in the material yesterday. None of them showed any evidences of 
gemmation or other gi-nwth or development, and tliey were all dim and with siiruiikon granular protoplasm. 

Both preimrations were again examined on the following day. The first (A) showed an abundance of 
circular ceiis, hut the nrooess of development appieared in great measure to Iiave e.eaHed, os there were now hardly 
tiny gemmating cells, almost all of them being solitary and many of enrapnrutively small sixe. Home of tliem 
were clearly oofined, highly refractive and had a hard look, others showed numerous large vacuoles, and otlicrs 
were molecular and soft. ITio other preparation appeared to be ^uitc unchanged. 

On tlie next day the first preparation showed no apparent increase in tiie number of the cells. Many of 

those present (I’late VI. fig. 3,) showed vacuolation with more or less 
Maiij of Oie ecTU^whi^uraiUjr ssnumml s shrinking of their contents, and the jsicuHar greenish tinge so frequently 
g«i u »1 I go. characterising similar bodies in clioleraic evacimtious. Many of the 

larger eells appeared greatly distended, as thougii their contents had been increased in bulk and at the same time 
diluted by osmosis. 

Case III.—The evacuation funushing the materials for examination was, to all appearance, of a iicaltby and 
j.. . normal character. Its reaction was faintly acid, and it coutaimsl the 

It ra «nose. Usual dchris, a very stianty sprinkling of small, dim, oval, and circular 

cells, and II few specitnons of tlie common encysted AimAttr. A prejmration with alkaline fluid was made and set 
aside as usual, and on the following day numerous specimens of it were examined with the following results :—The 
sediment sliowcd an abundance of refractive cells of average sixe, some in pairs or small gnmps, otiicre quite IW-e, 
and exhibiting every stage of the prtxs'ss of geimnatiun and division.—(Plate VI, fig. 4.) Few of the huge 
encysted cells observed yesterday remained in tlieir original condition, but some were present, showing one or 
I, ... more Imd-like protrusions proceeding from them. Homo of the smaller 

P)ieitran«c » green»< no . show^ delicate protrusions of their substance, and many of them 

were o*' the greenish tinge observed in those of ease 2. 

Acetic acid at once dimmed the cells, and ultimately ringed or completely destroye<l them as usual. 
Ether product comparatively little cfled, some of the colls remaining quite unaftected, while otliera wore 

dimmed or ringed in various degrees, but not by any moans more 
Eireot. or re-sgiin ofl'ected than active motiad* contained in another sohitioii were. Oarmino 

produced very little coloration, a few cells becoming dyed, but the majority reuiaining almost unaltered. In 
vegaH to this re-agent, as with regard to the ether, the cftect, tliough slight, was quite as slreug ha on active 
monadt and Awiebte of other materials. , • i 

324, NumerouB exiieriments of a similar nature to the above gave, almost without 
This process of development is ca- exception, similar refiplta, and appeared to be capable of 
liable of explsining many of the iwuHar explaining the jiecuhar apjiearances presented liy many or the 
iqipcarnnciiB presented by certain eoHs cjjUg frequently present in cboleraio dejecta. It is easy to see 
in choleraic dejecta. active or encysted Amoeba frequently present 

in iiormid dejecta, and consequently frequently present in the intestinal canal, may by processes 
of gemmation similar to those observed in these experiments give rise to a very large numlier of 
smaller cells, when they are supplied with a congenial medium, such as the alkaline oholeraie 


fluid appears to be. “ ,. , . 

236. The resulting cells will natiWally vary with vanations m the'process which gives 
rise to them. A process of internal sub-division taking place in a strongly encysted cell will 

natuially tend to the formation of a mass of cellules rendered 
Formation of masses, irregular or angular by mutual pressure within the 

resistent capsule. When, on the other liand, the cells, as they ai-e produced, are not conflned, but 
at the sniM time remain in contact, they will tend to form one of those irregular masses of 
circular cells which frtKiuently occur in clioleraic and diarrhosal dejecta. The jirocessos of 
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P'adnal division of eIoug:ated cells will 'jive rise to nil those forms characterised by an honr- 
.,, , ,, g-lass or fi<fure of 8 contour. If the constriction of the 

** wall of the original cell be completed, and the raHulting: cells 

sabsequently se}>aratcd, they will be of a regular circidar form j but if after the complete 
division of the protoplastic contents — which certainly frequently occurs long before com{>lete 
constriction of the capsule — anything haiipens to cause rupture of the investing layer along 
the lino of junction of the two lobes, the result will bo the formation of two cells more or lews 
. j « ^ flattened or cup{)cil on one side, and liable at this point to 

o mvpe , tt uc. , protrusion of the contents dependent on their growth 

or distension with alaiorbed fluid. If the progress of gemmation is farther continued hcforc 
such a jwocess of separation occurs, so that in place of two there are three or more associabal, 
,. , and only iiartially differentiated cells, the result will be the 

an im'gii »r cb . iormalion of doubly or irregularly cupped and flattened cells, 

many of which will l>e liable to show ( wo or more protrusions. If tne process of gemmation 
be carried on in one direction, or in two exactly opposite directions, and if the separation 
„ .. , , . „ of tb(! cells be not completed, the result will be the formation 

orm» ion o c lams o macrocon is. resendiling the chains of macro<!onidiu described 

by Professor liallier, and the conca(*!ualc scries of cells frequently observed in the dejecta of 
«... - . cases of cholera and diarrhmu in Calcutta. Finally, processes 

> ol osmosis and dilution will account for the uppcaraiiecs 

presented by those cells in which the contents are irregularly vacudatod or shrunken from 
their investing capsule. 

23(1. It is needless to occujiy farther space in dtwribing other bodies occurring in non- 

choleruic dijeeta, as any description would merely involve ti 
4. Miaccllaiierma liodie* oocHrring in j,pp(,(,ition of what has liecii iireviously recorded regarding the 

miscellanoons bodies, oeeurnug in the dejecta ot cliolera. 

227. The general conclusions to lie derived from the comjHirison of (he characters of 

choleraic and non-choleraic dejecta appear to he that as yet. 
Gimcnil conchwions dorivablc from u jg „o ovidencc of the existence of any speeifle cells, or 

commrisou of Iho ebnmeten of liualtliT ... / ..-o ,•'', 1 .. i- 

Hud cUarrhiwl di'jrcU. other bodies peculiar to the iormer and never to be louivi in 

the latter, but that there is distinct evidence that many »f 
the peeuliarities of choleraic dejecta arc due to a great increase in the development of certain 
classes of cells, common to them and to non-choleraic materials, and both intrinsic and extrinsic 


to the organism, and that, us regards the extrinsic cells at all events, this increased develop¬ 
ment may be ascribed in great measnre to the presence of a Ikvorablc medinm in the fluid 
which is effused from the blood. 
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NOTE A. 


MoImmUr flake*. 
Monad*. 
Z(Xjepnr(M. 
Vorticella. 

Cy«U. 


Hoterotnlta. 

Amcolw. 

Bacterium. 

Paramecium. 


RESULTS OF MICROSCOPIC EXAMINATION OF SPECIMENS OF WATER IN 
VARIOUS PARTS OF THE MADRAS PRESIDENCY. 

1. Waiw frim l£m‘Rou»fi Tanlt, /’emmftore, Jforfrw.—“Tide water is miid to bo peculiarly 
productive of guinoa-worm and has not lately been in use,” 

The water was turbid and of a dirty greenish-yellow colour. After standing for 18 hours, tlie 
turbidity remained undiminishod. It had no smell, and hardly any sediment. The small amount of 
sediment which was present showed numerous amorphous sandy particles, but very few evidences 
of the presence of organic life. The only organic matters present in any abundance insisted of 
elongated, finely molecular flakos, in which numerous colourless, refractive, and seemingly encyst¬ 
ed circular ceils of small size were embedded. A few active 
cells of similar size and appearance, and one or two browiiJsli 
zoospores, were moving rapidly threngli the fluid. One smull- 
sized green Voriiedla, and a lew peculiar jicdicillate colourless 
cysts, containing numerous protoplasinio mosses in their interior, 
were also seen. Although propitrations of this water were examined 
in the beginning of December 1870, and again in February 1871, no fikrim could be doteolod in nay 
of them. A specimen from the suriiice of the fluid showed a sprinkling of minute granules, oiiu 
specimen of a small form of H^romUa, one small Anueba with a distinct contractile vesicle, a few 
large Bacteria, and one or two very active bodies, ap}iarently referable to Parmtusidum, or ChUodoti, 
but moving so rapidly as to prevent their identification. 

2. Water from Wing Linee, Perambore. —This water was found to lie very impure on 
chemical examination during tho outbreak of cholera in 1870 among the men of tho Native 
Infantiy Kegiment stationed at Forambore. “ It is chiefly used for culinary purimses, but occasionally 
as drinking water.” 

The water was turbid, of a yellowish colour, free of smell, and with a mere trace of deposit. 
All tJironghout it there was much fine, actively moving molecular matter, the component particles 
being solitary or associated in pairs or trios. Tiicre was also a sprinkling of very minute circular 

bodies, each of whloh oontaiued a highly rofi'active granule. A few 
Mnlotiulnr matter. I Antliophyaa. large specimens of OoUspa {vide Plate IX, fig. 119) were also 

‘P*’ • “ *■ present, and in one s}H!cimen a considerable quantity of AtUho- 

phyea MidUri {vide Plato V, fig. 1). Beyond tliese, and one or two smalt colourless, encysted colls, 
nothing could bo detected. 

3. Witter of llte Rigid ITin^ Linee, Perambore. —This water, when examined at the same time as 
No. 2, WHS like it found to be very impure. It is considered good, and is largely used for drinking 
purposoa” 

Hie water was perfectly clear, of a fidnt greenish tinge, with no perceptible sediment and no 
sraclL S])ecimena taken &om the bottom showt^ very little. A few isu-ticles of sand, a little mole¬ 
cular matter, and a sjirinkling of fioculior green algnid filaments 
Algal. I ColotM. were present {vide Plate IX, tig. 60). They were of small size, 

EDtouioatraca. 1 Mouad*. distinc^y jointed, and terminated at either extremity by a colour¬ 

less lanoe-sliapeil cell The coloured ceils coutaunod in their Ul¬ 
terior two to four distinct granules. There were also one or two minute Entomnstraca, and a few 
specimens of Cokpe, also a single siiecimeu of a peculiar luunadifiirm liody, of a flattened triangular 
shaiie with three vibratile filaments proccssling from tbe a{)ex, and a curious projection at one ex¬ 
tremity of the base {vide Plate IX, fig. 84). Sjiocituens from tho surface of the water showml 
a sprinkling of tho green lance-bead^ filaments pivviously described, and a few minute, active 
circular and oval Momade. • 

4. Wittier fnm tfie Coow*.—-This water was quite tni.ns{jarcnt, but of a slight bluish-brown 
.ipnloscent tinge, and with a considerable sediment and feint disagmiable odour. Tbe sediment 
was found to consist in greater part of amorphous brownish matter, with a oomddei’ablc amount of free 

molecular matter, minute darting stoseks and active Bacterium. 
Hokcnlnr matter. Lyugbya. Tliere wore also numerous specimens of Pleurodgma and other 

Baotorium. wn”?***’ diatomaooous forms; a small number of rainute and very active 

r one*. groonish Oecillatorum filameuts {vide Plato IX, fig. 62), and one 

' or two filaments of Lyngbya, identical with that of Plate IX, 

fig. 56. One siiecimm of an elongated active monad (Plate IX, fig. 79) and one large cystoid 
body full of celltilos were also seen. Specimens from the surfece showed a slight film, consisting of 
very fine molecular and Saoteriat matter, the latter extremely active. There were also numerous 
arge Vifmonee, some very active two-colled bodies, each of tho component cells, containing a highly^ 
refractive granule, and a few minute oval and circular raouada 

6. Water Jrmn a weU in the Madrae PenitettUary. —^TIus water is esteemed of go<id quality 

by the natives. - - 

It was transparent, colourless and odourless, and contained a mere trace of sediment Speci¬ 
mens from tho lower portion of tlio fluid showed very little. A few cotton fibres, portions of do- 

a 2 
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Roinposiug vegetable tiflsuce, and particles of sand ■worn present. One or two small, coiouness, circular 

and oval AttmcuU, one snudl very active paramecioid Istdy, a 
Mnnnd*. I Cyrlops. specimens of a Diffltufia (Plato IX, fig. 101), and one 

ActiSiTS. Baotc""®- Aetkwphryn (Plate IX, fig. 109) wore detected. N(» 

• ‘ contractile viisicle could l>e seen in tho latter. S{iecunens fi-om 

the surface merely showed a trace of fine molecular matter and tnitiute active liact&nuiii, with a 
solitary sjH'ciinon of Uycktps, aj))tareutly Cyclttpn ijuadricorim. 


r,. WaJrr/rom a well in the rmitr.ntiary.—'V\m water is said to ho very bad. It had 

no smell, but was of a greenish colour and fidl of lino greenish flocciili. Specimens from the lower 
jioi tion of tile fluid showed abundant flakes of fine moleculai- matter, in which, in some cases, small 

circular colls were emtiedded, and of filaments of Osrillaria 
Euchlimili various sisses and greenish colour. One B))eciinen 

' of a largo rotifer, seemingly a sjiecies of Emldmis, was present 


7. Water from u wellinthe. Madrm Pcwitewi/ary.—This water was colourless, transparent 
with a faint odour, slight brackish taste, and a mere trace of sediment Specimens from tho lower 
portion of the fluid showed very little. A sprinkling of cotton and other vegetable fibres and a 
few poiHiious of disintegrating vegcfiible cellular tissue present some of the latter being permeated 

by delicate mycelial threada There wore also present consi- 
riyelHlimn. I DistoniB. demble numbers of (lycHdiuia ylawxrma (vide Plate IX, fig, 1.3IJ), 

HoteroniiUi. 1 Buggia . Ueteromitas, and a few very minute navicular 

Diatoms. Sjwcimcns from the surfime showed only a few minute filaments of Beggiatoa. 


8. Water front a tank near t/te sewage farm, Perambore .—The surface of this tank was 
covered in many places with a luxuriant growth of Pistia etratiotes, and it was from among th<! 
rootlets of s|)ocimon8 of this plant that the greater nuralier of the tfrganisms ennmeratiid were ol>- 
tuimsl. The most abundant and characteristic forms present were-—let a laiger species of Areella of 

a brown colour (vide Plate IX, fig. 103); 2nd, a sjxMsies of 
Knfriniiti! Vaginicola (vide Plate IX, fig. 127). Homo loricm contained 

Crumennla. two polyps, others only one. 3rd, Anuebte of considerable size, 

Moiiontylo. but apparently unprovided with contractile vesicles; 4th, a 

Mouad*. laige species of rotifer, apfiarently belonging‘to the family Fhsen- 

lariwa. Tlie lorfca distinctly aunulated and semi-ti-ausjHirent, and 
the superior margin of each annulus marked by a rew of granules ; Mt, numerous Dwtonts of 
various species ; dtlt, greenish filaments of Lyngbya and Oscitlaria, In addition to these more 
abundant fiirms, one specimen of a large species of Evglena (Euglma spirogyra t) (Plate IX, fig. 91), 
one of a laigo bright green Ornnmmla (Plate IX, fig. 89), and one of a species of Aiorwstyta, together 
with oval and circular Monads of various sisM, some large, circular and with short flagella (Plate IX, 
fig. 77), otheiu very minute and oval, were detected. There wore also a few specimens of a species of 
Zootkamnium (Plate IX, fig. 122). 


Arcrlltt. 

Vaghiirolo. 

Amielia'. 

RotU'evHS. 

Bistnins. 

OacillAria. 


9. IPater front a tank in a hutting gmtnd near the sewage /««».—The surface of this tank 

was covered with a thick scum, of a bright green colour and 
Clstlirocystm. closely resembling green oil-paint in appearence. Tho specimen of 

water containing some of this material gave out an intensely disagreeable animal odour when the 
bottle containing it w(ts ojiened. The gieen colour was found to Im duo to an immense number of 
minute algoid cells, OhUhroeystis. (?) These were aggregated into hollow, more or less irregularly globu¬ 
lar masses, each mass having numerous ojamings from tho outer surface tt> the central cavity. The cf>m- 
ponent cells were in most coses very minute, but there were, also a twtaiu number of larger cells which 
presented apiwinraucos apparently demonstrating that the smaller colls wore dne to a continued division 
of their ooiitemts. In the figure (Plato IX, fig. 48) one of these larger cells is shown highly magni¬ 
fied. It is mtich dilated, and the process of content division has proceeded so far as to produce a 
collection of cellules like those free in the fluid, each of which consists of three or four grctmisiJi 
granules surrounded by a special investment. 

10. Water from the tank at the cart-staml in Sydenham’s Tioad, Choolay .—Tliis water was turbid, 

of a dirty yellow colour, and tleiiosited a slight sediment. This stsli- 
AntliopliyMi. ■ AoMnophrys. ment was found to consist almost entirely of stems of Anthophyea, 
JfiatuBia. Chilodon. ^ heads remaining in situ. There was little sand 

or other inorganic matter present. Among the Anthophyea sUnas 
numerous lujtive infusoria were prasont. Tho most abundant and characteristic forms were the 
following, an-anged in order of prevalence:—1«< (Plate IX, %. 114), peculiar l)ell-sha])tHl 

bodies, with a retractile oral procoas and a cirelo of coarse cilia aroimd it; they were ox- 
ti-emely active, sometimes crawling by means of their cilia, and at others revolving with great 
rapidity through the fluid by moans of the energetic action of,the same processes; 2nd, small 
diaoiform Diatoms liontaining greenish granules; 3rd, specimens of Cokps (cokps hirtus) like 
that of fig, 119, note IX; idt, a few spwiniens of a hirge species of (Plate IX, fig. 106); 

there was a distinct gelatinous coating around each cell; 3th, active sjiecimcns of ChUodon 
cucullulust similar to that of Plate Y, fig. 2. 


11, Water from a tatik near some huts, Ashttdmogum Road, Choolay.—The colour of this water 
,, was dirty yellow, and on standing it deposited a considerable 

* Lteremtr' CyJifa sediment. This sediment was fimnd to consist mainly of angular 

^ sandy particles with abundant fine molecular matter. Tlie only 

fom of infusoria which was present in any abundance consisted of the common Pkurotnorms 
(Pkurnmanas Jnrulans, ride Plate V, fig. 6, A). Of this there were numliers of sjiecimens, some 
still attached by tliefr {lOBterior filament and moving in the normal jerking manner, others swiiumiug 
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Mnnadn. 

UkUinia. 


('yclidis. 

Munnda. 


ActlDoplirya. 


Mnlvcukr flakea, 
Fleiiromoiiaa. 


Dintoina. 

Monuda. 


froo, like small JIftteromitm. A few active, free Vorlieelh heads and Cyelitlia, and one peculiar gicen 
Ortiptmmnuul (Plate IX, fig. 85). The body wa.s triafigtilar, with thickened margins, and was 
twisUsl oy itself in a screw-like manner. A red eyo-speuk, delioiite il^elhim, ainl nuclear body 
present. Its inororaent.s were active, progression being acoomimnuid with revolution on ite long axis. 

12. Water front the fnnh near <Ae bazaar, i’tttorerom.—-This water was of a yellowish tinge, but 
quite transparent and depositing no sediment. Examined mici'oacopioally, it showed swireely any 

thing: a sprinkling of active gninulea and a few small oval and 
**‘"**^*' drcnlar moHudiform cells. They were of vaiious slmdes of green 

aaid brown, and of various degrees of activity (Plate IX, fig. 78). 

13. Water from a well near llte prieM’e compound, Palaeetram ,—This water was trans|iai-ent> 

ndourires and colourless. There were one or two small fragments 
of sediment, which on examination provtsl to Ijc portions of disin¬ 
tegrating vegetable cellular tissue. The only olhej' bodies deteeb^d 

wore a few angtilar fragments of sand, one or two very delicate tilamente of Itoijijiatoa, one small 
navicular Diatom, and some minute colourless Motutds and specimens of AclimphrjiH. 

14-. Water from anotlter weU at Palaveram .—^This water was transparent, colourless and 

odourless, without any jMU'ceptiblo sediment. Microscojiic exu- 
Uacterinm. mination showe«l almost nothing. On(! small ]Kitch of molecular 

matter and sandy jHtrticles u'hs found. In und around tins a 
few Cydidia, green oscillatorial filaments, minute Monode and Bacteria were jin"sont. The Monath 
were Imth active and still, and the Baeterw were mostly com|K>sud of three to four joints. 

1.5. Water from a wdl on tfa. emt aide of </i« fantonment—This water was transparent, colour¬ 
less and odourless, and did not show even a trace of sediment Microscopic examination afforded 
hardly any results A fow small particles of sand, one or two moving granules, solitary or in luiirs, and 
one small colourless, encysted <firc»i!ar cell wore all that could be detlx-ted. 

16. Water from a WfM near the dep6t burracka .—The water was peifently clear, colourless and 
odourless, and without the slightest trace of sedimeut. Microscopical examination showed a few par¬ 
ticles of laterite dust, and one or two small fragments of disintegrating vegetable ccjllular tissue. 

17. Water from the weM in front of the midwifery waref.—This water was transparent, colour¬ 
less, odourless, and had a very little greyish deposit This deposit 
was found to consist of flakes of fine niolcsiular matter, with 
cotton fibres, jiortions of vegotable cellular tissue, angular fragments 

of Hiiud, and grains of laterite embedded in it There was little evidence of the presence of animal 
or vegetable life in it. Around the edges of the flakes of sediinont wore a few fiw and attached 
specimens of the common Pleuromonna, while in their snlistanee, embedded in the molecular matter, 
there was a scanty sprinkling of colourless encysted circular cells of various sixtis, with a few small 
Diatoma, the latter almnstall dead. One specimen of a curious momal, with the anterior extremity 
prolonged into a slender projecting process bearing the flagellum, was also seen. 

18. Water from the weU in frotrl of No. 4 boapiud, Palaveram .—This water was transparent, 

I _ .... colourless and odourless. It ouiitaine.d a few active MrUomostraca 

Cbfi^oa*"* dejjosited a few fragments of sediment of a greyish colour. 

This sediment consisted in greater part of fragments of dead 
crustaceans, more or leas mixed with particles of sand, and a few branched colourless inyci^lial 
filaments. The Enbnnoatraea belonged to somo genus of Gydojtida:, apparently Ca^altocumptua. In 
and areund the dead specimens wen; myriads of PleHromonada. Tliere were also a consideralJe 
number of raasses of eneystod cells of various sires, and a few active spooimens of Oyclidium and 
VhUodott. 

19. ater from a Well in the native fMircherry f the dltobie. vitlni/e prevmialy alluded to), Pala¬ 

veram .—Tills water was transjMireut, colourless and odourless. 
Monads. with only an extremely scanty truce of soduuent. Microscojiically 

it showed no evidences of impurity. A fow fragments ol disinte¬ 
grating VH^toble tissues and ono. or two minute circular Momula eouiposod ulaiust all the organic 
structures visible. 

20. Water frotn the new reaervoir, Ootaeunmnd .—^Tliis witor in the autumn of 1870 showed un¬ 
equivocal signs of organic {lolhition, due either to the in-washing of material from the luljoiuiug cul- 

nktoms. tivated ground, or to the death and decay of stibnieigml grass 

I’edkstroin. ti-ud weeds. It was of a brownish colour, probably due to the 

Stniirnstrum. }ieaty nature of the soilsfrom which it drains. EnUnnoatraeoae 

^enodtwmns. Critataeea wore prem-nt in cnormou-s numbers, with large ciliated 

“ infusoria of .vai’ious kiurls. The majority of tlio latter belonged 

apparently to the Chilodon (Plate IX, fig. 115), Spiroatomum (Plate IX, fig. 126), Bnraaria (?) 
(Plate IX, fig. 11.3), and Uolophrya (Plate IX, fig. 124). There wore also numerous elongated, 
sessile diatoms, a few speoimeus of Pedvaairum telraa (1’late. TX, fig. 14), andVif a species of Start- 
•raalrum (Plate IX, fig. 1.5), an abnndauce of minute Seenedeami (Plate IX, fig. 21), and one or two 
bright green filaments of Oaeillaria (Plate IX, fig. 54). 

21. Water from tlte. Doddttel reaervoir, Ootaeantund .—This water was transparent, almost colour¬ 
less, and de|jusitod a little sediment composed of isolated fragments. These fragments wore found 

licxgiatoa. _ *0 consist almost entirely of portions of disintegrating vegeteble 

ChUmydouionaa. cellular tissue, with a few filaments of BeyijitUoa. Among and 

IMnnliryou. VorticS. * a*^und the fragments of sediment wore numerous bright green 

,lauraatrnm. specimens ot^Ckltimydonamaa, with four delicate flagella (Plate 

IX, fig. 46),_ an abundance of minute greenisli and colourless monads, and a few sjiecimeus of two 
sjipcies of Slauraatra-; one colony of Diaohrymt aertvlaria I (Plate IX, fig. 92) was detected ; also ono 
or two small 72ofiC<i/-(r; two sfieoiiucns of a large T’oriiWfn, and a few small specimens of Amphileptua. 
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22. WeUer frtm tke lower end the lake, Ootaeammd. —This was tninsmrent, colourlem 
and doiKMdted a slight amount of greonish sediment, llie gmter part of tins sediment wto found 

DktanM ^ composed of Detmidwa of various kinds, Cosmorium, Staw- 

Cnnr«rviB rottrum, Ankietrodeemm, Chaterium, Dooidium, &e. (Plate IX, 

OMlllaris'. figs. 1, 2, 8, 4, 8, 6, 7, 8, 10, 12, 18, 15, 17, 19, 24, 28, 29, 

Chntonatns. gi, 34 ., 85 ). There were also a few specimens of Pediaetrum tetnu 

Xank-wonna (Plate IX, fig. 14), and of a huger q>eoios with deeply incised lobes 
(Plato IX, fig. 41), and numerous specimens of a species of 
Cvduetrum 1 (Plate IX, fig. 53), and of various siiedies of Scenedeanmi, (Plate IX, figs. 16, 20, 22). 
Ilicre were, in addition to the above, munorous masses of greeu cellules (Plate IX, fig. 38), an abim- 
daiute of Diatoma of various kinds, a few colourless Monada and bright ^en Panmetda, one or two 
small tank-worms, and ^q[moin»ouB of u peculiar speries of Chcatonolwn and a few filaments of Cor^fervee 
and OaciUarue. 

23. Water from the lake, Ootacamvnd.-^Thm specimen was taken from immediately above the 
Willow-bund. It was of a fiunt yellowish tinge, contained much fine suspended matter, and 
dupraited a considerable quantity of brownish sediment. The sediment was found to consist 
uwinly of brownish, amorphous, granular matter and disintegrating vegetable tissues. There 
were numerous jDeamMa present, W they were by no means so abundant as those in No. 19, 
and did not form so prominent a oharacteristic in the sediment. The species were generally identical 
witli those of No. 19, but there wore also one or two, not jweviously observed, among which were 
an elongate slender Cloateriim (Plate IX, fig. 33), and a species of Gonatozygon (Plate JX, fig. 36). 
In addition to the above alge, there were numerous filaments of //ormtsctol (Plate IX, fig. 71). 

The most charactoriatic feature in this water was, however, the 
Desmids. Polytoma. number and variety of animal forms present. The most remark- 

JIonniMss. Amoeba. able of these were two species of Slentor, one of very large size 

Stentor. Kuplotei. (Plato IX, %. 180) ; abundant ^enish-yellow masses of 

PolgUmal laige Amada, of various forms (Plate IX, figs 
108, 96); sf^unens of Pvplotea, like those subsequently found at fiollary (Plate IX, fig. 112). 
and of a peculiar body, apparently ^longing to the family lehthydina (Plate IX, fig. 123). 

24. Water from the river Sal&n, —This specimen was procured at a gh&t in the town, 
whore many natives wash and procure their drinking water. It was of a faint yellowish tinge, and 
had a slight, dist^recable smell It deposited a little sediment of a sandy look, and after standing 
fur some hours showed a delicate film on the surfaoo. The sediment was mainly composed of angular 
paiticlcs of sand. Both animal and vegetable foms were pi'esent only in veiy small amount. There 

were a certain number of delicate ooloui’loss filaments of Beggiatoa, 
Coleps. and one or two of a very huge Lyngbya, pi'eviously found in tank 

M”n»d« waters in Calcutta (Plate IX, 61). Diatoma were present 

in considerable nummrs, the prevailing form being of considerable 
size and elongated outline. There were also a few Retifma ; one 
or two specimens of Ghilodon, Coleps and Bugl^m Viridia, and a sprinklii^ of circular enc 3 r 8 t«l cells, 
solitary or in small masses, and colourless or of various shades of brown and yellowish. The film on 
the siirfiice showed much fine molecular matter and.a sprinkling of small oval and circular Monada. 

2!i. Water from Kichipolwm viell, Salem. —Tltis well is in considerable use as a source of 
supply of drinking water. The natives say tliat the quality of the water is not good. It was 
colourless, transiHurent, odourless, and deposited a slight amount of sediment. The sediment 
consisted almost entirely of sand, with a small amount of amorphous, brown, granular 
matter. Very few organisms, cither animal or vegetable, could he detected. The only form which was 

at all abundant was a good sized disciform Diatom. There were 
Diatoms. I Ampliiioptua. also a few specimens of Ghilodon a,\x(l AmphUeplua; one or two 

Chtlodon. I Monads. other spooies^of Diatoma, and a sprinkling of minute Monada and 

molecular matter. 


Ueggiutos. 

lUitifers). 

(;inln*lun. 


Deimids. 

PfldiMtrom'. 

CmUwtram. 

Seenedosmus. 

Monads, 

Psramscinm. 


26. Water from Chitra Savody well, Salem.—-This water was colourless, transparent, and 

Hormiacia. J Vortioella. odouriess. There was a slight sediment of a green colour 

Diatoms. Cypris. composed of materials from the sides of the well. The dejmsit 

Kotifenn. Coleps. consisted in great P^ri of filaments of Jlormiacia, like those 

Chil^mi. Podisitram. found in No. 23, and of musses of stiped Diatoma, and free 

frustuloe detach^ from them. There were also a -few 
Rotyfera, numerous specinions ChUodon and CyeUdium, and one or two of a small species 
of Vortioella, of a Cypria, of the common CoUpa, and of a small Pediaatrvm, 

27. Water from a well at Yercaud, S/wrmro;/ "HiMa. —^Thig water wm dear, oolourless, odour¬ 
less, and de)X)sit^ a mere trace of sediment in the form of a few isolated yellowish fragments. 
These iragmeuts we^ found to consist of masses, of cells of various sizes, of oiroalar outline save 

where rendered irregular by mutual pressure, in various stages of 
Kneyatod oslls. enoystmont, and of various shades of colour, nmging firom colourless 

and pale yellow to well-marked brown. 

28. Water from the pond below ^ ehamsh, Ytreaud. —This water was of a fiunt yellowish 
tinge and de]iosited a oousiderable amount of sediment The sediment consisted mainly of amor¬ 


phous, brownish, mmular matter, wi& numerous angular fkag- 
DwtoBw. ments of sand, and a sprinkling of portions of disintegrating vege- 

CvdiiMnm ”* Cvd I®*™®*- Among the flakes of sedhnent there wore a few speci- 
f »p*> mens of a sroaUvSifaurasfrutii, and of the stipitate Diatom so com¬ 

mon in No. 26; one or two active CyeRdia, and specimens of two 
8{Hwif« of Rotifem.; nmnorous active specimens of EugUna viridia (Plato IX, fig. 88), and one or 
two of Cydopa guadricoraia. 


^Verai. 

£ugd(>na. 

Cydops. 
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29. Wdt«r/fom tA« Alaoor tank, Bangalore. —This specimen contiuned some of the grawi from 
tho ed^ of the tank, and one or t.wo speoimeus of a minute dark-coloured Plauorhie. The water whs 
of brownish colour and retained a''considerable amotutof'suspended matter, even aftiw standing tor 
Boveral lieurs, and deixsuting a considerable amount of sediment. The sediment consisted princi[>ally 

of angular particles of sand with many molecular flakes, and 
OseUlarla. Fbactu. latgo numbers of filaments of OecUlaria, Beggiaioa and Hyplu-u- 

Lyngbya. thriae. of various sises. There was a considerable amount of fine 

Bsernrium?*' Baeterium and numermis active, darting molecules present 

IMstoim. " Plimrmnotresi ^ vaiious forms, some of winch were borne on boautifiilly 

1)iwnii(U. Clatiuooy^s. branchetl stipes, were abundant. A few demtiids were also prawmt, 

Diffliigia. Pandorina. the commmest forms being two species of Gomnarium (Plate IX, 

tuglens. ^ Actinopbryi. j Amceba of considerable siz^ but unprovided with any 

^ 'nun*. contractile vesicle, and a few small DiffluAjiv. vcfire also present 

(Plate IX, fig, 100). A few speciraons of Aupfewa spertyf/rat (Plate IX, fig. 91) and of a species of 
p/iacuo (Plate JX, fig. 86 ), both of which lutd been previonsly found in tank water in Madras, were 
observed There were also numerous small, active oval and circular Momuh, a few of larger size and 
with somewhat rigid fiogella (Plate IX, fig. 80), one or two/Toferormte, (Plate IX, fig. 81), Pleuronto- 
node, Ci/clidia, and small specimens ot Aetifupkrge, with small patches of green Clalhrocyetie, and a 
few specimens of Spiroatomum (Plate IX, fig. 126). A single average sized specimen of Pandorina 
was also detected. 

30. TFafer fro»» a weWtn J?tt»^afore,—Said to be of good quality and fi-ee from brackishness. This 
water was clear, colourless and odourless, with a mere trace of sediment. The sediment was found 
to consist of angular fragments of sand and amorphous particles. A few minute active MonwU and 

I A f ■ some siwcimcns of Cgdidium were present. At one point, whore 

^^Udium I Ichthi^ttm. * was a semi-disintegrated fragment of some insect, a small 

^ ‘ ' group of minute colourless Astasiai were observed, at first in full 

activity, and afterwards circular, still, and seemingly undergoing cncyatmeut. A 'solitary B][MMsiinen 
of what appeared to be a species of Ichthidium was also nottid., 

31. Water from the large tank, Toomcoor. —This water was of pale-yellowish tinge, deposited 

a oonsiderablu amount of yellowish-brown sisliment, and ^owed 
Clathrneystu. Luptotbrix. patches of green scum on the surface. The green patches wore 

yorticella. ^atomi. found to consist of Clathrocyetie, apparently idontical with that 

B^erium. Cyclop' occurring in Madras and fibred previously (Plate IX, fig. 48). 

Among the cellules of this were a few specimens of a small 
species of Vortialla, and numerous sluggish A monoid colls of small sise (Plato IX, fig. 94). The lat¬ 
ter bodies were caoli provided with a contractile vesicle showing contraction at regular iuturvals. They 
slowly changed form and emitted lobed protrusions occasionally. In tho same situation there were 
also small numbers of large Bacteria with threci or four joints. Tiro sediment was found to conrist 
in great i>art of brownish, amorphous mohictilar masses, with numerous delicate, free, and attached 
filaments of Leptothrix. A few Diatonui and large brown, circular encysted ctdls, and uuracixnis 
siiecimcns, alive, dead, and in various stages of disintegration, of Cyclops qttadrienmu went also pre- 
mmt. Witlkin the lx)dy of one of the dead specimens a solitary specimen of Euglena viridis was 
moving actively about. 

32. Water from the iatde at Cora. —This water was turbid, of a dirty reddish-yellow colour, 

and de{jo8ited a considerable amoimt of red siidimont. It was, 
Antbophyia, Anueta. however, odourless and tasteless. Hie sediment was found to 

SSs"’ Monads. consist of sandy particles and red amorphous esrtliy masses, with a 

' profusion of stesms of AnUiophysa MuUeri in various stages of 

development. A few retained their heads in situ, while free heads and separate monads, abounded 
in tho fluid. All throughout the fluid were abundant minute darting specks, and active Cyelidia, 
many of which exhibited yll stages of self-division. One large colourless Aelaaia, and a few 
AmadKB like those previously observed in Bangalore tank water, with a few large circular 
colourless Monada, were also observed. 

33. Water from the vsdl at TimmaraganakuUy. —This water was colourless, transparent and 

odourless, with a mere trace of sediment. Tho snwdl particles of 
Beggmtos. Plenromo^. sediment present wore found to consist principally of angular 

■ ' P • sandy ])articles with a few fragments of disintegrating vegetable 

tissue and some amorphous granular matter. Hardly aSiy evidences of the prestence of living 
animal or vegetable organisms were to be found. One or two very delicate filaments of Beggiaioa, 
one GycMium, and a W PUrwromomde and' minute specimens of Acttn«^Ary« (Plato 1^ fig. 
104) were all that could be detected. 

34. Water from This water was of a jmle-yellowish oolqur, with a consider- 

able amount of sediment of buff-coloured fiocculi, and numerous 
^thophym. j Phsous. fragments of a similar nature suBiHsndSfl in it It was odourltas, 

PlouromoiiM. 1 without perceptible taste. The sediment was found to 

consist almost entirely of masses of branched stems of Anthophysa, of the usual shades of brown and 
yellowish, bearing numerous active heads in various stages of development Ihe fluid between 
the stems wts full of detached heads, some entire and otiters in various stages of breaking up, while 
numbers of free monads, oval and circular, were swimming actively about and going through the 
usual processes of breaking down, division, Ac. There were afeo numerous Plmromonada and a 
sprinkling of angular particles of sand. Besides these liodies, one small ooliection of greenish 
cellules, and one spocimon of a small bright-green, red-stigma^ body (Plato IX, 87), appar¬ 
ently a species of Phacut, were seen. 
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Antiiopbygik 

I'loufonioniM. 

VorticoUiv. 


Anitvba. 

Oscilliiriii. 


Punirti] cell*. 
Aniculni. 
Ijjnjtbyii. 
Vauduriua. 


85. Water front, Oui wdl at Tabbad Beflfoor.—Thia water was ooloxu-lesB and transparent, 

witli a little buff-coloured Bodiment, and a few fmgmeiits of 
aimilar natni-e diffused tbrou^^ it. llie sediment, like those of 
the specimens from Cora and Linganhully, consisted in greater 
part of entangled masses of Anthophym stem^ among which 
amorphous granxilai* matter, and angular particles of sand were entangled. In addition to the stems 
and monads of the A there wore numerous active, fre^ and attached specimens of 

VUmrunwtute, a few largo, active and very irritable Vorikem, one or two anuxboid bodies with 
pseudojtoils riuuuug oxit into delicate threxxds (Plate IX, fig. 105), and a few gi'eeu filaments of 
OeciUaria. 

36. Water from the river, Clospett .—Tliis water was transixarent, ooloxirless and wlmirless, with 

* a mere trace of sediment in the fom of a few minute yellowish 

Bsctcrinm. t Diatoms. particles. The sediment wns found to consist almost entii’cly of 

lieagiaUM. Stylonyebia. aiigxilar i»aAiclcB of sand, cmliedded in amorphous, brownish- 
' “■ ' yellow, granular matter. There wore also a few fragments of 

sxsmi-disintegratexl vegetable oellulw tissue. Animal and vegetable infusoiial forms were pxosont in 
veiy small nximbers. There wore only* a few minute Monads,.Amtrehce, very delicate filaments 
of Jirggiatoa, and active darting molecules and Baoteria ; one or two Diaiome, one large StyUntychiat 
(Plate IX, fig. 118), and one largo colourless, monadiform body (Plate IX, fig. 83) with tx 
long delicate flagellum, and attached posteiiorly by a short, apjiarontly twisted, pedicle. 

37. Water from tlm tank neor Ow. Jail, Mysore .—^This water was odourless, slightly txu-bid, 

of a faint greenish tinge, and with a slight sedimont. Thx^ 

Zoospores. sediment was foxmd to consist in great part of disintcgrotfaig 

Mwadt vegetable tissues, with mxmerous sihall aggregations of stamli 

Tsnk-worms, gttiuules. In utmxe of the frtxgments of vegetable tissue 

distinct fxingal oxslls, of a brownish colour, weixi xnsible, from 
whicli delioate. colourless threads passed out iixto the fluid. One large, fusiform, muhisoptate upon* 
was also observed free, and giving origin at either extremity to a mycelial filament. Tliroughout 
the preparation there was mucli active molecular matter, and a sprinkling of minute Amo’ha', each 
i-rf the latter provided with a distinct conti'actilo vxaiicle. In one place a patch of gixH-n 
hynghya ( Plate IX, fig. 55 ) filaments was observed. There were nxxmerous s}>ccimens of brown, 
circular boxlios of great activity, and seemingly of tlio nature of zoospores; a few laige active, 
32.colUid Patuhrime ( Plato IX, fig. 09); numerous niinntc oval and circular Momds, one or two 
lixige SlylmyckUe 1 (like that of tig. 96), a few spooimeus of JSvglena viridis, one of Euglena epiroyyru, 
and one or two sxniiU tank-worais ( Plate IX, fig. 125). 

38 . WfUer from. Karangie Tank —^Tlus was colourless, almost perfectly transpax'ont, and 

deposited only a very slight sediment, 'llie sediment was found 
Dintoms. 1 CycUdia. consist almost entirely of angular jxartich’s of sand, and 

showed a mere troctx of animal or vegetable organisms. T)ie only 
forms of infusoria observed were a few Diatotns'waA one or two active ^eUdia. 

39. Water from l/te large tank into wUeh tlm drainage, from tite tomi yjosses.—This water was 

turbhi, of a fiunt brownish tinge, with a slight disagreeable smell, 

Diatoms. and deposited a latge amount of soft brownish sodimeut. Mioios- 

Colq)*. oopic examination showed much less development and variety of 

CWlodon infusorial forms than might have lieen ex|jected. The sediment 

Aspidwtai. compoBed in gi-eater part of brown, amorphous, granular nmt 

ter, with numerous fragments of vegetable tisane, oil globules, tfec., 
and in fact to all ap^iearancos was of an excreinentitiouK natui-e. 
Tlio most prominent and abundant organisms were—!«<, irregxdarly iol>ed masses of gnwnish cellules 
with a considerable amount of investing gelatinous material, and closely resembling the figures of 
Jhtryoeoeem, given by Kalwsnhorst; and 2nd, large plates of Meriemopeiia, the component cellules of 
which wore colourless and veiy minxite (Plate IX, fig. 68). Tlicre were also numerous aggregations 
of (xale bluish-green celltiles invested in gelatinous matter, and (xossibly ferming a stage in the deve¬ 
lopment of the huger masses proviouidy alluded to (Plate IX, fig. 6^). Active specimens of Glmocor- 
etis ? were also present in large numbers ( Plate IX, ,fig. 66), with a few small Diatoms, specimens of 
Coleps, and largo globular Monads witii lobuiatuxl greeenisb contente. One fiill-sized specimen of 
(Ihiiodan; one of AspuMsca ; one small ooUection of green oellnles sitxmtiid on a delicate, bnmehed fila¬ 
ment (Plate IX, fig. 65); one spirally ooflxsl green filament of Ophiooytiwm 1 and one hotly consisting 
of a Hories of green (Mills arranged in a spiral exirve and invested by a gelatinous coating (Plato IX, 
fig. 47) were obseiwed. All throxighont there was much free moleoxilar matter, darting specks 
and granules, witit a few small Haeteria, one or two patches of fungoid mycelium, and some lung 
colourless filaments of Zeptothrix. 

40. Water from the eprivgs in Poomiaffa Channel, —This water was transparent, colourless 

wid odourless, with only a slight trace of sedimont A few active 
^didtnm. 1 AwosIm. siieohacus of Cydops were swimming fireely m the fluid. The 

A^Sy^ eediuumt showed very little on microscopio examination, oltliough 

as roach of it waa collected as possible. What little there was 
of it ajipcared to he wmi>osed of angular fl-agmcuts of sand, with a few small fragments of dis¬ 
integrating vegetai^e Qssu^ and ^anxxlar starch. In the neigh^urhood of the latter constituents them 
were a few specimexxS of Cyelklia^ great numbers of frets and attached Plmromonade, one or two 
.stems and free and attached heads of Antiuiphysa, and a spiniikling of minute Animho! (Plate 
IX, fig. 99), and active Monads of small sme. Oue laige greenish Monad, like those present in the 
water of the large tank, and one Chihdon, were also detectod. 


bcptotlirix. 

Bactoriam. 

Ojiliiocytium. 

Botryocucens. 

Mcrisinoptslin. 

Glcnococciu. 
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CycHdia. 

PUiuromoniu. 


VortuwIlA. 


41. Water from Veetwtgerr}/ Soobahi draw^ell .—This well is situated in the eastern part of 
the town. The water is used as drinking water. The water-level was 30 feet from the sni’fiiee, and 
the depth of water was 10 feot. 

This water was clear, colourless, and with a mere truce of 
sediment. Microscopically it showed veiy little, snvo a few gmins 
of sand, ono or two fragmeuts of vegetable tissue, and a sprinkling 
of Cyolidm and free and attached Pleunmwmdg. A soUtfiry oiienlar euo^tetl cell, and one spociiueu 
of a short-steiuiued, minute, irritable Vorticella, were tlio only other bodies detected. 

42. JVater frmn a weli in the centre of the town .—“llus water is so bnmkish ns to bo unfit 
for use as drinking water." It was transparent, oolourless, with a mere trace of sediment, but of a 
faint brackish taste. On mici'oscopic examination, the sediment was found to consist in gnaiter pai't 

of earthy and sandy particles, with a few fragments of vegetable 
Cyclidium. tissues. In the neighbourhood of the latter there wore- a few 

specimens CycUdium. 

43. Water from a wed in KneUmroj MohtMa, on the gmth side of the toim .— TJiis water is 
used for drinking. It was titinHi^pont, odourless, of a slight greenish tinge, and with little sediment, 
but contained acunsidemblo uumltet of small green masses and ^mrticles suspended in it, ami tending to 
form a layer on tlio surface. The most cliaracteristic feature in it was the abnudauce of Entnmottraea 
present. Three diilcrent species were present in considerable numbers— 1st, the common Cyelojis- 

„ I A Ui, ymdi'icomu; 3nd, a Bjjecies 'of Daphnia ; 3rd, a very {leculiar 

CUiluwy^^* Uwterinm. ostiacode form not met with in any other water liero, nor in any 

of those examined in other {daces. The green musses wni-e found 
to Is) composed of similar dements to tliose forming the like bodies in the water from the tank at 
Tnomcoor. Amoeboid cells weye, however, present in greater abundauoe in tltis case. 

44. Water from the tank on the summit of Chartnandi HiM .—This water whs turbid, duo to the 
pivsence of many minute greenish sus[>ended [Articles, and deposited a considemblo amount of 
sediment of similar colour. The greater' portion of the suajieudod matter, as well as of the dcjrosit, 
was found to consist of masses of cellules, seemingly ideiuical with those of the Chuhrocystis found 
at Madras, Toomcoor, Ac. As usual, there wore associated with tiiese cellules numerous sluggish 

Amodm of various sizes, and provided with distinct rythmically 
ooutmetile vasicles. There was also in some of the {latohes an 
abundant development of largo, two or three joinbid Bacteria. 
In addition to the above, there wore a certain nnmlier of patches 
of disintegrating vegetable tissue, numerous large active spoci- 
mons of Golepa hiriuat (Plate IX, fig. 119), a few small Scenedesmi and fronds of a minute cruciate 
Bediaslrum. (Plate IX, fig. 43), and ono or two large imtive I'racheloceroai (Plate, IX tig. 120), one 
t»f which was observed to undergo a process of transverse division. 


Clatlirucystis. 

Atiiiuba, 

llnirluriuoi. 

Coli'ps. 


HeoDodesmiM. 

Pediiutruin. 

Traclielocerca. 


45. Water from, a wdl on Davaroy Mo/uilla, in tlte west side of the town .—The water of this 
well is used for drinking pui'{K)sos. The upiier {jortion of this water was tmnsparent, the lower 
turbid, due to the presence of fine sit8{)euded flucculi, and there was also a considerable amount of 
sediuu'iit comjK)sed of grey flocculent matter. On standing for some time, it acquired a sti-oug smell 
■of sul]>1iurctted hydngeu, and a faint alkaline re-actu>n, and afforded an example ‘ uorroboiutive of 
the comniou belief of the natives of the town, that “the water from the wells is spoiled by keeping." 
The sediment was found to consist in greater part of brownish amorphous matter. 


Beggifttea. 

Uydrotlietyon. 


The most oharactoristic feature in it was the extreme abundance of dclioate, colourless, or faintly 
„ greenish filaments of Beyguttoa (Plato IX, fig. 5S). Thorrs 

bynghj’s” fragments of Hydrodiclyon (Plate, IX %. 57), 

a s|)rinkling of Diatmm and minute Monads^ and abundance of 
iiiiuufi; active Bacteria and .darting molecules. Ono {wculiar Monad with the anterior extremity 
cl(!ur and uon-grunular, and witli a lung somewhat rigid flagellum (Plate IX, fig. 76), and one green 
HUuuent of Lynybya, were also ol)served. 


46. Water from a toed beyond municipal limits, on the low ground on the eastern side of the 
town .—This well is largely employwl as a source of drinking water. The water was clear, transparent 
and odourleas, with a considerable amount of sediment. A few speoimons of Cyclops were swimming 
actively alx>ut in it. Tlio sediment was oom{wsed mainlj^ of particles of sand, and of amorphous, 

brownish, granular flakre. It coutoinod numerous fronds of a 
BinUmw. Cyclidium. large species of Bediastrum, subsequently found at Tanjoi-e, a few 

K'diXnua. Vortwsellm, and long slender Diatoms, and the reiuaius of a 

Vortictdliv. peoullar form of Entmmstrewa, There were also a few Cydidia, 

one or two colourless miecimons of what appeared to be a s[)eoi(is 
of Raphulitm, and some large plates of bluish-green Msrismopedium (Plato IX, fig. 62). ' 

47. Water from the large tank within the smatt Fort, Tatyore. This water was very turbid, 
and of a red colour. Even after standing for 24 halo's, tbe turbidity aiqieared to be uudiminished, 
and a mere truce of sediment was deposit^, in the form of a few isolated {lartieles. These particles, 
ou mioresoupic examination, were found to consist of small, rough, apparently lateritious masses, 

1 I . 1 , * 1 , while tiio fluid contained an abundance of molecules and smalJer 

Aathophys*. niasses apparently of a similar nature. One or two muleoular 

“ ’ brownish flakes wore present, in the neighbourhood of which there 

were a few free and attached specimeuB of Fkimnumas, one snudl Paramedwn, and a small patch of 
AiUhophgsa. 
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48. ITofer/row a lani in the Fort of Tanaaro.—’ma imtor ia, ia tlie opiniem of th« astiven, 
of very bad quality; although derived from the tank in the amall fort by meana of a channel, the 
water in this Unk is not of a red colour. The specimen was clear, odowleas and odourless, with 
hardly any sediment, but contained numerous small, green, floating masses, and showed a corsidorable 

number of active entomostracous Crustacea towards the bottom. 


Sintomastraea. 

Olathmqrstis. 


Ainabn. 

Bacterium. 


Entomostraco. 

Peddmiain. 


Scenedexmua 

Vorticella. 


Atnaeim. 
AcUuophryi. 


The green maases consisted of aj^regations of cellules {GhUhroc^o- 
tis), prttviously obseiwed in teak waters in Madras, Toomooor, &c. 
In association with the cellules there were, ns usual, numerous small Amoebae with contractile vesicles, 
and B sprinkling of large, motionless Bacteria, llie crustaceans were apparently 8i>ecimens of a 
largo Bpeeiffl of the family Daphniadae. The valves af the oar^wee were not retioulated. 

49. Water from lyam Cohan lani, Tanjore.—This water Igreed in general characters with 
No. 45, but contained less green floating matter, and a much greater abundance of Crmtaxea, and 
de))osited rather more sediment of a greyish colour. The Cruetaeea were identical in nature with 
those of Na 46. 

The sediment was composed of grey, molecular flakes, with fragments of laterite, cotton fibres, &c. 

Swimming with an active rotating movement through the fluid 
were numerous specimens of a jjp'ownish green species of Peridi- 
nium (Plate IX, fig. 110) with a distinct nucleus and flagellum. 
(Tlie commonest form of Peridinium in Oalmrtto is shown in fig. 111.) There were also a few small 
active JScenedeemi, and one specimen of a Vorlieella, with a very thii^ stem, a marvellously distinct 
stem-muscle, and two separate heads.* 

50. Water from a veeU in the jail, Tcanjore. —This water is considered to be very good quality, 
and is used os drinking water in the jail. 

It was colourless, transparent and odourless, witii very little sediment, but contained an 
abundance of minute, grey, suspended floccnli llieso fiocculi, as their ap()eatanoe suggested, were 

in greater part composed masses Anthophyaa stems and 
Anthophyia. Coleps. flue molecular matter. Entangled amongst these stems were 

Cyclidia. numerous cotton fibres and partides of laterite. Swimming freely 

in the fluid were numerous heads and detached monads of 
Anihophyaa, abundant sireciruens of the common Coleps, a few Cyelidia and small specimens of 
Aelinoph/rya, and some Amasboi with distinct contractile vesicles (Plate IX, fig. 93). 

61. Water from the Fort ditch, Tanjore.—lHiae was transparent, of a yellowish colour; it 
deposited a considerable amount of brownish sediment, and contained nnmerous small green masses, 

suspended in it, or floating on the surface. Ihere were also 
muuerous octivq, Cruttaem swinuuii^ freely about in it. The 
green masses were composed of tlie common cdllules. The sedi¬ 
ment, in greater part, consisted of brownish molecular matter, 
with a sprinkling of minute Baetma, and in some plaoes contained 
numerons active filaments resembling SpkiUa, but showing no ar- 
tioulationa Tliere wore also uumeroas peculiar Anurbm with deli¬ 
cate pointed eateusioDS proceediug fkom their pseudopodal protra- 
sio)^ ahnndant specimens of a bright ^reen, red-stigmaed Crumenula (Plate IX, fig. 89), nnmerous 
active speoimens of Coleps, and a sprinkhng of Scenmeami, and of large fronds erf a species of Pediaatrum, 
(Plate IX, fig 44). In addition to the above, there were also numerous small disciform diatoms, 
a sprinkling of minute specimens of Aolinophrya, and a few monads and specimens of Aepuliaca, 
one small very active VortMella, ai»d one specimen of a peculiar Shuraatrum, 'Ae CritMaeea consisted of 
a few specimens of Cydopa and numerous specimens of the large smooth Baphnia of Nos. 46 
and 45, as well as of ^a sm^er reticulated form. 

52. Water from drainage channel, TriehiHop6ly,—Th.ia water was turbid, of a yellowish colour, 
and urinous aspect It was perfectly odourless, deposited a considerable amount of brownish 
sediment, and contained numerous active mosquito larvw. The sediment, was found to be principally 

composed of stems of Anlhophysct, lEvery where were myriad of 
Bacterium. active Monads, the majority of oonsidorable size and circular 

Diatomi. form (Plate IX, fig. 71), a few minute and oval (I'lato XX, fig. 73); 

CycUdSa. the gi^ter number a few attached posteriorly by a delicate 

thread. There were also numerous fSreo Plewomonada, and long 
of oolourleaa Beggiatoa, with abundance of minute Baeteria and energetic 
Flakes of Isrownish moleoular matter were also present in considerable numbers, 
with a few Bhtom* and active Cyelidia. 

68. Water flrom the Tonjore tank, Triehinopoly.—Tiaa water is employed as drinking 
water. The npper portion d the specimen was quite dear, the lower slightly turbid It deposit^ 
a slight bufi'-ccuouKti sadiment. The flakes of the sediment wore principally composed of portions of 
a disintegrating vegetable tissues entai^led in a luxuriant growth of 

‘ Antbophyia. Anthopkyaa stems, bearing an abundance of attaobed headx 

Detached heads and free monads swarmed in the surrounding 
fluid, which contained mudi active molecular matter. 

84. Water from well at Artillery edbk.houte, need at drinking water by the Artillery.-mThia 
water was colourless, transpartot, and odourless, wi& a more trace of sediment in the shape of one 
or two detached partic|||9i). Hicrosoopio examination showed vwy littie. Here was a sprinkling of 
, . * what seemed to be cells rf squamous e^tiielium, one qr two 

I UoukIs. small fr^ments of v^teble ocular tiwue, and a few minute 

Oaeittariat and lunfpl filaments. Hess, with some lateritious 
partides, one or two minute active Monnde, and a few good sized 


Etttamostnos. 

ClathrucystM. 

Bnetorium. 

SpiriUs. 

Ammlm. 

Crumcunla. 

Cotcpi. 


Socnedinnas. 

PedisHtrum. 

AcUiiophryt. 

Monads. 

Aapidiaca. 

VurtlccUa. 

Btaamtrum. 


Anflinphyia. 

Monads. 

Plsnromonas. 

Baggistoa. 

delicato filaments 
moleoular matter. 
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onmlKT, ea<^ted pells, ware 111 aj^melam4ste«tsA lusnllyaay HreS mokcnlsr 

matter present iu-it 

Hi. ^ fiiver imifter /imk ii/s Otumetf, , Sf^iekinopotp.-^TiM spedmen wa« taken at the ghftt on 
4 the ^8rellrun|ram side It wa« of a faint yellowish 

VerUinopedla. Umspi. .polowr, ii«(rai^ti]ig a pottsidenible amount of hrownish sodiineiit, 


Psdlsitrwn, 
Astaiia. 


Colip*. 

Ti^.« 


'WiMtlAe' 


fine suspended ^>ftrtsic] 0 u, whlqh retiderefl 
^ .it ^ consisted almost entirely of 

angular fragments of wnd and flalcps o^ainaril'hcns^ krownuh,^^^g^ matter. Here and there 
were globular masses of mimte cplobrl^ mr. There were also present a 

spriuklmg of diatoms yaripussispecies, a snaU:Pe(fuii«tfa ^late IX, iig. 42), plates of 
Jitrumi^itdw, small sotire Jlfentan, ;1^^ dstosHS (Plate iX %• ^11), small slender tank- 

worms (Plate IX, fig. 126), and aptire spedmens of <?ol^a 

56. Watnr from, tk» u)sU wed ty the Infantry, TrkMnopo^f.-~T)m water was transparent, 
colourlesB, and odotu4as% withvnn SS^njeat save a fpw minute separate particles. The fragments 
of sediment were oma|KWed (^ ..^liAtpgratbig vegetable tissues, with a few very delicate iil^ents 

td In the neighbourhood of tliese fragments there 

LsptothrU. I Rkwaystifc ,< g, sprinkling of delicate cells (Plate IX, fig. 67), apparently 
. a species of Gbeoeyatii, eontoiuing three or four minute green 

oellules. ilie fluid otherwise was exti^ely pure snd free ftom molecular matter. 


67. 


Water ftom a weU in Poptkoor, Tridan'tyedy, vUed by ike26iA Regimmt Watvoe Ii^antry.-- 
, , This water was colourless, transparent, odourless, with a few 

Bbisocimikm. Dl^cma filmy, green suspended flocculi, but very little sediment, in tho 

SpirSs!Leptothriic. form of a few scattered, brownish particles. The filmy, green 
’ » ■ flooouU were ooroposed of filaments of a Cot^emuieow Alga, seem¬ 

ingly a Rhigoelmium. Among the filaments tlmre were a few specimens of various forms of infusoria 
Among tlie most characteristic of these were a large species of Aetinopli/iye and small, bright-green 
HpiriUoid filaments (Plate IX, fig. 49). There were also a few small discoid Diatomu, and a 
sprinkling of active Monadt, The fragments of sediment were ooroposed of disintegrating vegetable 
tissties, with angular particles of sand and the common amorphous, brown molecular matter. In 
their neighbourh^, and attached to them, were numerous specimens of the green speiUmd filaments 
and delicate oolourless threads of Leptalhrise, 

6A Water from the well eittteUed between tbe Artillery koapUal amd harradcs, Triahinopaly.— 
This water .was perfectly clear, colourless, and odourlos% with no visible sediment, or suspended 
E v«bid cbHi. matters. Mioroscopio examination afforded hardly any results, 

neytm ^ ^ small fragments of laterite, and one or two small portions 

of disintegrati^ vegetable tislfie, in the neighbourhood which there were some small omburleiw 
encysted oelltiles, were all tiiat could be fiflind. 

59. fFa4sr,^iam a wdl.in WiUiam't Road, Trieltinopoly.-^Thia water was perfectly transparent, 

oolonrless and odourless, but deposited a slight sediment of buff- 
Hyph^hris. Va^nlceUr coloured jHirtiolos. The sediment was found to consist in greater 
Mowar Mtwork of pale gr^n HypheolRrix 

(Plate 1X» fig. fil)» among the meflhes of which angular partioloe 
of sand, fragments of laterite, and amorphous, brownish, granular matter were entangled. There 
were also a few short filaments of the common Lyttgbya, one or two specimens of Fujytwicofo-like 
bodies without any lorioa, a q>riaklmg of Momde and small Iteteromita, and some active spooimens of 
AmpMhpiW, one of which was observed to undergo transverse fission. 

60. Water from Teppa Colum tank, Triehinopoly .—This Aater is not used as drinking water. 

It was of a dirty yellowish ouioor, with numerous suspended 
aud floating masses of a green colour, and a considerable amount 
of bnff-ooloured sediment. The green jiatohes Were found to lie 
composed of the usual Clathroeystie oelltiles, and the associated 
Ameebee and Bacteria. The sediment showed an abundance of 
cotton fibres, with much brownish granular'mattor, delicate colour¬ 
less filaments of Beggiatoa, aud a few Anthapltyta stems. In 

some places there wmk i^aU moleoular flakes foil of Arnaba and mianto tnicystod eriiules, and here 
and there were shells or infawinents fbrnished with various horn-Uke pnMscsses, wd probably 
belonging^ some species ofThere wore*aleo numerous (letioato oval, hyaline, 
tnbeiraulated caps^es, (fobwing a'distinot ruig-Uke mark towards one extremity and resembling wn 
in appearance j they wein However uniformly empty. In addition to the above, tfoere were npiueraus 
speoiroens of a laai-ge Poraweetum distinctly visible to the naked eye, 8n4 contaipfog yellow 
and two to three stellate oontraotilo vesicles,(Plate IX, fig. 1,81); an abandamm of active specimens of 
Volepe, OycHdia, satd Anwebdi of variotts siaes, and small 8|ieoimons of AoUnopbryt and active Boothia; 
one or two spooimens of (HhUodon, some snudl Seeaedemt, and a few common tank-worms and frag¬ 
ments of tfoo shelll pfCyciips. . ,» 

61. Water from Safyan tmk, flWoAfocpefp.r-Thia water was oleor, pdodrless^ of«, fisfot, 

r' yelhm tinge, and deposited a oonsiderahle amount of aitdimonk 

Tlbe sobfUnieiCt consisted mainly of brownioh granular Qidcea, 
with a iittls sand and some delicate septete mycelial filmente. 
In some j^ces the {takes eopfained nameitet.is encysted mmokr 
cells of vmons sixes. apfroanding flhtd contained mneh free 
molebriar matter. 1 ,a tpruddfog of mm^te darting MdHadA fo>* 
merous speoimons of Actmophryi wdi Amdbm bf various :si)BBs!i » eonsiUeoable ajimber of 

' ' Iff 


Clsthrooyftia 

Ammte. 

Bacterimn, 

BrimUtos. 

AnthopJiyis. 

Feridlotnip. 

Panmuiciam, 


Osispa 

QreUdiani. 

Cnilodon.' 

Aotinbphryi. 

8 acn.dMmas. 

Cyeloiis. 


Pnngslfltsmenti. 
Knc.VfWd c*Ua 
AcUno{foryS. 
Amtebs. 
AmpbUeptes. 


Stelwiyohia. 
Ooleps., 
OytiMist 
Vortioella. 
Vi^nlooku 
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j>&. p. cunkik&ham’s 


iiy 


flmramouM. 

OyeUdiam. 


CSsUpi. 


Antbqdi;**. 
fedia^n.: 
SotacdMnni. 
Sittotuf. 
O;oli41a> 


aw<«te. . 

TtadMoctrek. 
Ophiowttum.' 
Ai|iidiMK. 
BMtwiitm. 
{!n«7ft«d ealb. 


% faw ootnmtm taak-ironMJ oub ortwoBpa^eM ^ 

4upaeiman of mywy large StyUmekie, (Plate IX, %. 188) j «id 

«i^'4iP 4he^ 1^^ 68, reHembUng but ttot ww 

flS, Wvtat fnm. ThtHawy^vU, Trwhmopolv,--Vi^ water ie aead M dnal^watar,^ It i|^ 

torbid, of a Mnt yeUowisb colour, aud 4epod*ed wiwb bwwaiab 

SeMbtoa. Aetlni^lifTa fle£mont. Oa efandW for aoue it M^alieda dedded ^nr 

BaetarSaitf. I'mmeoiua. ^ aulnbnrotted hydragen, Tlfe aediment ooiiaiated in greater 

part of enormouB nnmbera of flae obloarieai^: o«>^ Idatiy green 
^mnwfai at Stgguttoa. udth abondaat acttye J^lmro- 

mumadt and C^idta of wttioua aaea, Thwe were atoo a few gpeall apeoimeaa df ^i!<^»warya, ow 
aiuall /VmiiittaciMM, and a few active iqwcdmena of Entangled amoi^ the MgOjd nlainwtB m 

oneplaoe waaasoilitoy hetd of afengus alwwlng the diaraOteriatio atrtwture of die common brown 
mould occurring in OiMoutta (Plate Yll, 8g> 8 B). 

63. Wider >we» XodaSI Ckedikry tmk, Triohm^oty.-r'^ water ia uaad aa driidcing wi^. 

It waa otear, odourleaa, of a feint yellow eoiour, and deponted 
an abundant buffooloured aediment. The aedittent waa alnuiat 
entirely oompoaed cf amorphoua granular tnatter. 38b apdoial 
form d infuBona waa very abundwat, but thwe wae a eonaidmbie 
Twiety df thempreaent, Thoae observed Were aa foUowa; 1«^ 
Aht/u^p^nifea in small amount; 2nd, Pediaatm, two species 

(Plate IX, dga. 48, 44) ; M, Soenedem/ue; Cfciidiim ; BtA, Zltefema of various forma ; 6(A, 
auuill groups of green oeUtdee, eadh oeilide provided witii a delicate, odourless prooeas (I^to IX, 
£g. 4^; 7tA, l^SXugiee Uko &ose of Madras (Plato IX, fig. 101); StA, huge cdourless AmeAm ; 
9^ IVacAa/bMnw!, ideni^eal with &oee found at Mysore (Plate IX, % 120); lOtA, long bluish- 
green spiral fitohMSits of (Plate IX^ fig. 70); litA, brown enqysted dfeular cells; 

12M, dspwMsec^-^theee perlu^ most abuncfent of all tM ferms present; IStA, active Jfaeteriim 
and fine nufiecular matter. 

64. IPatsr JfK Jofihuir^ IWeAtnc^mlg.-^Thie water is nsed for wadiing, dec., 

but not aa driiiking'^ter. It was of a greenish hue due to the presence of abundant green sua 

landed partides, odourless, and deposited a mere trace of sediment 
m.the form of a few brownfeh partiol^ l%e green matter con¬ 
sisted of the-common cellules and their accompanying Amoske 
and Baeteria. The sediment was principally composed of brown, 
closely'^inted, fbngoid filaments, and of the more dr less disin¬ 
tegrated remalas masse# of oellnles similar to thoae suspended 
in the fluid. There were also a few disomd PicifQins ; some detasihed ysost cells ; a api^kling of 
specimens of common Aetvm^phi^e, CytAidium and / one or two very delicate filaments 

of Beggiatoa; some active specimens of Cydope, and -some portions of disintsgrating ve^taMe tissues. 

06. Water from the tank tn tAs Seek Fort, fruAimp(ii!f.--‘-’tim water is used as drinking water. 

It oontuned much floating and aumwnded green matter, and depo¬ 
sited a utere trace of sectiment. The gneia matter waa oompoaed 
of the usual oellnles of CUahroeyttie, Amaiba and Bacteria. The 
sediment was composed of isolated patches of brownish grannlar 
matter, and in the neighbourhood of some of these there were a 
feW'<Ts<nme»8 of Cyelidium, Chilodon and Stylonyahia (Plate IX, fig. 116). A few specimens of the 
small Daphnia, resembling Jkphnia pulex, previously obsmved in waters in Mysore aiid Taujore, 
were also present, ^yond the abo^e stiuoturesthe water showed hardly anything, and appeared to 
be on the whole very pu,re. 


C 3 attirnojstls. 
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Apiwte. 
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66. Water from aiodlat Sreermywn, TncAiaopoly.—-This water was oolonrless, odourless, 
« . transparent and depwt^ a mere trace of sediment. The fnSg- 

{nearamonss. ments of sediment were oompoaed of portions of deoomposing 

' vegetapetissae, with the usual amorphous, brown, granuliur matter. 

In and around these flidees there were la^ ntuqbers of aotivs Plewvmnade, a scanty sfniPUing 
of ntniJl Amoeba, free and encysted, and a few large CyeUdia. " 

07. ffwisr fieom the tank »» tAs Fof{ ditak, £eUary.—>!ti^ water was*, dear, oolonrless and 
i-M ^ - odburleni wi^ a mere trace ofsedimenVand a.sioiidcling of active sped- 

Cyclopo. I Moi^. / C^ape swiinmiim in it, MiorosQO|HC examination diO wed very 

little. Wliai little imdifeeht) was^pteseht appeared to be oompoaed almost-fntirely of gimns of sand 
and other inorganic ptetidea:; Rantiy a trace of animal or vegstidds life wdi to be deteoted, beyond 
the BtaomogMca prevfeu^dtededand afew minute Moarnie, #ditacy#iir siaMl|p!Ottpa^^^^. 

fi8. Water from TraoMeAe MiuuehWi j8bi8#ry.-^'|l${s -water was of a 

yellowish colour, odourfeilM^ cohtaioeda'wmii^^ amount of fine suspen^ea josatier, and depodted a 

bttfi'-oolottrod nodimeni. Ile seitiiiKmt ww found tp be piinti^ly «diiqM|Sed of :hcowniBh g 
matter and angular oiystiatfoe palate* Ritris acid diMdved twigte^ latter with 

violent effervesuenco. In addition -tp the abov^ tlur«w«d |te$aie»te btf dhuntegratisf 

vegetable tissues, oottenfibite avd ndimte navi^ also AfewiMamentB of 

histAw if, 0eeidkrrM$iDAIei^^ VUtiuiiee et(A ; 

tiKitkria. ifohali. tindcroin ttpute '4 

^Bghys. ' A«v><W. Afrdotitand 

Vlbricoss.^ T^kArorai.;"' oomintmfortti -..r 


66. Water/rim ^eeett'in-Ae.Uem'i^--^-lfdAeei3amtti!if,,il^^^^ 

'hig Water. ' It was dear, odbifrUiM^ bf a 'fitiat;ydb>Wi^'tia|ii^;>aiM;4Ni^^ ^iuaA^ of pal« 
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uxoRosctmo wMm ss jriiDAiui. 


AntbopbyM. 

Planit^ttM, 


bud^ionnd Mdiment on tiie tidas aad of tbe llus d^stt cnnaii^t-wl 

ma^y of browatth gnaulw pur almadattoe of oryrtal^ aunilar to those 

of No. 68. Among tlie mteriols of tlio JKP^in^t thwe wom >aia«roas fllMoonto of OmaiUaria of 
^ .* ^ . . vorionB riM In tile fltihl tbom » spiio^ 

Otemo, and ebtinduioig of tin free monads "belonging to ^em, 
^Imscii manotoos Fieuromonadt, a gnat number of aotive Bac- 

isria, tittd Hindi fine molonakr matter. One or two tuik-worms, 
Stj/tanyokia, and AtpUS^m, ynm alsO prieicait. 

70. Water Jrom the mB fivm vMphlihie mm of the MmUve Cavalry obtain their drinking 
watert Bdlary ^—Tbe weU & sitaatQ^ m ilie o^ of itn old grave-yard. This water waaotear, 
oolourless, odourlesat and d^ioidted n sl^ht aadimont of tin common pale buff colour. OHie MwlWnawt 

was odmpoMd of brows granular matter, with an abundance of 
Monsds. ItTogbra. ciyatflline partitiiOS simiba-to those of Nos. 66, 67, and ooniained 

spBW jportiona of diedntegrating vegetable tissues, ootton fibres, 
Aa 'l^erO'were &w infusoria present. The only forms observed 
were a few filaments of Lyngbya^ and one or two specimens of Ckilodfm and Stylmyehia, and a 
scanty spriakiing of minute a<^ve dfotiati^ Vibrionee and Bacteria. 

71. Fofsr fivm a «w8 in the came gravegard 0$ i7o, 70 tosK—This water is only used for bath¬ 
ing and waitiiing. It was of a pale greenish colour, slightly turind, 
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' with an ab nnd a n oe of suspoudod partiolos and a scanty sediment. 
The sediment tiiowed some of the usual uuorphous matter and 
oiystalline partities, with an abondanoe of active bacteria and 
darting moleonlea There were also numerous delicate filaments 
of OeciUaria and Lyngiya ; an abnndanoe of Amtebat, chiefly in the neighbourhood of 
Daphnice one m two good'OiliBd ForfMe^e, amd a few speoimens of the large Farameoium, previously 
found in water at Triohinopoly (Hate IX, Ag. 131). 

. 72. Water from the well *n the eon^pound of the CivU tiiepemary, Brtwe Fettah, .SdVp.—This 

water ie used for ouUnaiy purposes, but not for drinking. It was colourless, transparent and 
odourless, with a mere trace of cement. The sediment presented the aamb gmetal foatures as 
I specimens of Bellaiy watera There was Uttie 

Amphilsptaa I Suplotea evidence of the presence of organic pollution, or of animal or 

vegetable life in ii A few imecimenB of Amphileptue ahd JSnplotec (Hate' IX, fig.*112) were seen. 
Tl^ water and that from the lake at Ootacamund were t^ only ones in which Euplatee was 
observed. ■» 


78. Water from the viltage well, Co/fo^M%.—This water was of a slight greenish-yellow 

oolour and a faint soft smell, but deposited no sediment, and was 
^ite transparent, Aotive specimens of Cydope and of tho large 
Oaphnia ftX previously observed in the water of the Atoh at 
Tsnjore, were abundant, wjth a few huge Bot^fe^ and great numbers of large, slightly moving 
Bacteria, and stiQ colourless oella, apparently Baplddia. 


BiitomostiMS. . Bsoteriou, 
Botirsre. Baphidis. 
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NOTE 


COMMON FORMS OF MICROSCOVIC FUNGI IN CALCUTTA, &o. 

I.-COMMON POEMS IN CALCUTTA. 

1. As any fungi affecting rice have acquired ,.«iiecial interest in connection arith Professor 

Fungi uffccting rice Hullior's theory of the oausation of cholera, it appewa best to oou- 

^ " ' aider them in the first place. 

2. CulUvataons correiqjondingto those doscrihtxi by Hallier in which growing rice was treated witli 

choleraic materials have, in my hands, failed to develop any spocial 
RcrolU of raperime^ on growing fungi—any forms differing from those apiieariiig in corrective culti- 
^ vations in which normal dejecta were employed as manuring i^outs. 

Owing to tho abnormal circumstanoos under whieb the plants were placed,—excluded as far as pt^ssible 
from external influences by being covered with Iwll glassos,—the growth in neither class of cultivations 
was healthy; for although the seeds germinated freely, and the young plants at flint giw rapidly, yet 
this gi-owth soon ceasnd, and they &mped off without flowering. Thjs was of the less moment, how¬ 
ever, as tlie fungal development on which so much stress was laid in the Qennan observations was 
one which affected the leaves, and not the grain, of the rioo, and tho cultivations afforded ample oppor¬ 
tunities for the examination of the former. 

3. Now, as regards them, it is certain that in no instance did any fungi similar to those ap]ieanng 

^ ^ On the rice-leaves at Jena show themselves; in none did any fnncal 

The Oermau riM^-ftmgi did not ap- fonns characteristic of the “ cholera scries” appear, and in none weio 

^ ’ they nffeotod by any fungi which did not likewise occur on tlie 

leaves of the pjonts treated with the nou-choleraic media. On the sickly and dead leaves fungal 
jiatches did frequently make their appearance, but these were composed of the mycelium and heads 
of a minute white J apparently merely on ill-develojwd variety of the common yellow s))ec»s<. 

Careful examinations of dried specimons of the stems, leaves, and husks of rice have given similar results; 
tier although in many instances these were found to be mbi-e or less affected by mould, yet nothing re¬ 
sembling tho fungus described and tigured by Professor Hallier was to be found. Tlie mould con¬ 
sisted simply of AtpergUluB, simihir to that on the leave.s in ttio cultivation experiments, or in a few 
coses of common Femcillium glaucum. 

4. As regards the rice groins, however, there can be no doubt that in many samples of Isimnr 

„ - . ricti a certain nwmlier of them are more or less affecteii by a fun- 

g^TrLtb^ri^rtbotarZ!’ goid growth, wh^i i^pluces the starch, and desteoys the gmii. 

more or less. The degree of aflection in the individual grains, 
and the total number affected in different samples, varies considerably. As a general rule, 
only a veiy few fungoid groins ai-e pi-esent, but occasionally a sample is mot with in which they 
foini a characteristic feature, tliefr presence being easily detected by their heoomitig of a 
brownish or black hue, the intensity of which is dejieijdeut on the amount of fungal cells present 
in each. The grains ultimately become somewhat shrunken and furrowed, hard and black, showing 
a deep black surfiice on section, but do not break up or show any superficial development of fungid 
colls in tlie form of mould. Tliin siictions show mosses and cliains of dark-brown fungal adls 
(Plnte X, figs. 1, 2). The iutlividual cells generally contained one or two distinct gi-anules, and in 
some instences sliowed traces of transverse 8e]>tatiou. 

6. Numerous cultivations of such grains wore undertaken, hut tho results obtained were un- 

Bcsalts of the eulHvation of sneU and indefinite. Cultivations in which glycerine ami 

phosphate of ammonia were employed as a medium gmierolly 
afforded an abundant crop of the common yellow .iiipergillwi 
(Plate X, fig. 8 A). Occasionally, along with this, there was a certain amnnut of a large brown Muhor 
01 .fseopAora, which subsequently occutWl in profusion in cultivations of damaged wheat flour 
(Plates X, lig. 3. B, XI, fig. 3). In one case, in addition to FenkiUiumgUmeutn, and the yellow and 
glaucous Aii)>ergUli, there was a considerable development of a form wliiob had not been previously 

observed (Plate X, fig. 4), The mycelium was colourless, jointed 
Peculisr form oppearioa In estiva- here and there, showing slight dilitations, and giving origin to 
^oZ numereus erect, jointed, brownish filaments. Tbos: fillcnts 

divided above into numerous branches iq)readiDg in a more or less 
umbellate fashion, occasionally giving origin to secondary lirancbea, and bearing at their apices large, 
irregularly rounded bodies of a doep-Wwn colour, composed of several round or cfval cells, closely 
aggr(;gatod, and in some oases, to all apjioaranoe, partially fused togetlier (Plate X, fig. 4. C). Tliese 
heads, when cultivated, gave origin to numerous closely-jointed brown filaments, funning dense nete 
works and irregulof cetlular hea|>s (Plate X, fig. 8), closely resetnbling th<»se originally present iii the 
rice. There was, however, nothing to prove positively tliat they had any organic connection witli tlie 
latter, and the only thing in favour of the suppmtion that they were so oonueoted, was the fact that 
on tho only occasion on which tlio form to which tliey belongixl was observed, it was as u lusult of 
the cultivation of fungoid rice graina 


tlOlIB (HI 

aminoniH. 
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Peculiar form apiKwiii)' in u cul 
tivntiuu uu nioint uurtli. 


Oousideriug that tho natural locality for the further development of the fungal cells in the 
giwiii is in all ]>robal>ility the earth, an ex))erinicnt was tried in 
whicli tho affeebid grains were )>lanted in moist earth. Tin; result 
w'lis an abundant development on some gniins of the common Anjm-- 
ifiHtis, and on others of a form wliicli had not been pi'evionsly obtained during the courwj of the soJ'i(!sof 
observations (I'lute X, lig. 6). Tlio mycelium was dmistdy meshed among the starch grains of the 
rice, consisting of nearly colourless, jointless filaments, showing occasional dilatations, and arising from 
brownish cells sciemingly identical with those (Plat«! X, fig. 1) originally pi-o-scnt in the grain. Towards 
the ontor siiiface of tho grain, tho mycelial filaments wore long, with few Joints or Iniuiches, ami of a 
Vamlyk«'-brown colour. Thesii brown filaments gave origin to tliick, or<!ct, jointless tlireiuls, two or three 
fii)<|ucntly arising close togethM’, clavato at their apices, and bejvringan abundance of minute, colourless 
Hf»ore.s on ii denst! hiycr of spicules (Plato X, fig. 5). To the nuked eye, and unde)- low powers ami 
Miflected light, tlic heads were of a beautiful bright bluish-gi-een tint >'110,11. mature. Whether this or 
tho jirevious form has any organic cnnuection with the fungal cells of the rice is very doubtful, Imt 
tlic fact that such cells ai-u not uncommon in the grain sold in the basaar is certain. 

7. The commonest mneedinous forms in Calcutta have bimi already described iu connection with 

the subject of cultivations of cliolentie media, and T slial! here 
only mention one or two otJior s|Mieic.s of iuicrosco|iit; fungi which 
appear to deserve notice on aceonut of their jiii'Viilence. 

8. A species of Mvaor or Ateoplwra hius been ali-eady refornsl to as occasionally appearing in 

cultiviitionH of rice grains. It was observed on otlier occasions 
on various media, but by far tlic finest and moat, alnhidunt speci¬ 
mens were obtained in a series of eultivatiuiis of damaged wheat 


(^mimoueiit mncetlinous 
Calcutta. 


fungi 


Aacoplioni iippiiiiring 
wheat ilour. 


oil rico and 



and all gave similar nisults, showing tlie presence of uu almndancc of mimito hi-auched fungal fila¬ 
ments. Cultivations of this flour invariably I'esiiltwl iu tlic mpid growth of these filaments, and the 
subseipieiit dcveioiiment from them of rich crojis of a dark-l>rowii Aluror. Comjiarative e.vporiments 
were tried witli samples of good flour, luid although fungi ultimately apjaswed on them, thoi'c was not 
the unmediiite develo|mient clmmoleriaiug the dauiagfsl flour, and tlie forms develoissl wei-e almost 
without exception those oeeun'ing with greatest iirofusiou on any other decomjmsing Hubstauees. The 
mycelium ol tlieJI/atw formisj a tangUsl mass of colourleas, septate filaiueuts, irregularly branched 
and showing nniucroiis dilitalioits. B'rom tlie myeelium, long, usually jointless lilameuts arose, which 
Stiilimifcrons growth. curved downwards and Iwcauie rooted at their extremities in a 

stolouiferoiia’nuuiiicr (Plate, XI, lig. 3. Ti). At the motel points 
they gave origin to two or throe ci'cct, amber-eolouii-tl tlireiuls, bearing dark, brown s|Kimngia (Plate 
XI, fig. 3 U). Occasionally, in plime of curving down ami motiiig, the elongated filaments divided 
directly into several sporaiifpferons branches (Plate XI, tig. 3. A). From the points wliere tlie stolons 
Were I'ootel, u new series ol filaments were given olf, which curved dow'ii and rooted in their turn, 
and this process being reiaiated again and again, the fungus inpidly sprciul over a large cimnlar 
ai‘»>a. The. sjiorcs were hirgi', fusiform, and, wlien mature, of a rich brown colour (Pbite X I, lig. 3. II). 
The deliiscence of tlic jieridiole was usually ol‘ the nature cliaiiicterising Ascophirra, coiisisliug of a 
gradual disintegration and disapjieanuice, followed by collapse of the columella (Plate XI, tig. .3. C), 
but occasionally it was of tho character normal iu d/itcur. 

9. Of (Kx-asioual occurrouco in water, and even in sjiecimens of what is sn)i]iliei.l as distilled 

AsiaTgillusih-vcloiHid in water. ‘’f M>or</dht» (Plate XI lig 1. A). 

It appears to the naked eye in the lorm of solt wJute floatuig 
masses, of a woolly asjKict, and showing a sprinkling of fawn-coloured heads of H|iores. The myeelium 
is colonrlcss and sjiarsely septate, the individual cells containing numerous oily-lookiiig globules in 
their i)roto]ilasm. The filaments aio irregularly bmnclu«l and Isnir three distinct forms of fruetilicution. 

ThriHi forma of fructification. ‘''“--I* 

situateii lit tlie a)a-x of a side bi-iuicli of the mycelium ; 2nd, isolated 

chains of small coiiidial culls j Srd, huge Axj/icri/illun heads (Plate XI, fig. 1. A), 'lliese are. 
liorne on thick jointlons filaments, and arc chuineterised by the extreme binacity with wJiieh the. 
individual spores of the chains mlhei-c to one another. The spores are of small size (1‘aitc XI, lig. 1), 
and, when in mass, of a pale lawn colour. 

10. On the living leaves of ferns and of mango trees {*,tehos of an exceedingly jiretty 7i7imo/r<- 

„ , (1) are not uiieommoii (Plate XI, tig. 7). It aiiiuMU's usually 

Fungna on maago loaves. of eirc.imscriWl rusty yellow simts on the npis/r 

siirfaees of the affecbid leaves. On microscopic examination those spots are found to lie eomposed 
of clusters of thick, eivct, jointed filaments, clavato at the njsix, and full of masses of brilliant orange 
protoplasm. The clavato extremity gives origin to a few large spicules, each of •which is surmimute-d 
liy a solitoiy, olxivate orange sjiore.* 

11. Two siMJcies of StUbum are of very frequent occurrence during the rains. Tho commonest 

is of bright orange colour, and occurs in jirofusion on the hark of 
S|M>cica of Stillmm. dead bamlKioa Tlie second species is characterised by a bhick stem 

and salinon-colourcil head, and is found on decaying bark. 


* The spores an* til first conoetiliKl by ii delivate colourloss capsule, whieh is rnplnri'd hyllirir growth luid by 
Ihi* loiiglheiimg of the upper iiurt of the stem, »ud frequcutly reumiiis ig the form of a sUialh or collar a litllie 
below the head. 
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12. Various sphteriacciouB spocics aro very common, ns, for instance, that affecting tlie leaves 

of bainktOB, and one occurring indifferently on various kinds of 
SphiBriacoi. ^piate XI, tig. 22. A, H). The jusrithecia arc carbon¬ 

aceous, ertimiamt, destitnto of stroma and clothed with pi-ojecting filaments. ^ (A. Detached and rup 
turod peritliccinm). They contain numerous, very delicate asci, containing six or eight brown fusi¬ 
form sijores (B). 

13. A Kj>ecioH of Hpbieroncmoious fungus is occtwionally to he mot with in abundauw on damp 

paper. It cfuisists (»f small, free, carbonaceous porithecia, which 
Sphmronmnci. provided su]joriorly with numerous long filaments (Plate XI, 

lig. 8). The p<?rithocia ultimately rupture at the apex and allow numerous brown spores to e8ca|ie, 
wjiieh, remaining entangled among the lilanients, form laige projecting masses (Plate XI, fig. 8. B). 

14. A species of ^Ecidium is not uncommon at cortnm seasons on the leaves of various shrubs. It 

appeal's on the under snrfiice of the leaves of the lowest branches, 
jEcidium, iu the form of bright-yellow irregular patches. Those patches are 

formed of circular, occasionally confluent, cups, with toothed, 
iiicui'v'cd margins, and containing an abundance of Lirge obovate, minutely ecliinulate, yellow siKires 
(Plate XI, fig. 1«. A, B). 


II.—COMMON FORMS OP MICBO-FUNOI IN THE NEILOHEUKIES. 


15. Tlic prtjfusion of microsco|)ic fungi (Kjcurring on the plateau and slo]S3a of tho Noilgberries is 
,, . • r .1 »T .1 very great, and tbeir “genn.s” must frwiueutly bopi'csont in the air 

glu'irie*. liu'ge muubers. The most conspicuous species are those aiteetnig 

living leaves, wiiicb specially alsmivl in tlie damper parts of the 
ghats, some of them producing conspicuous spots and patches on the leaves, and otliers covering thorn 
almost entirely with a ilense black felty coating. 

1C. A small s])ocic8 of PcnimUiurn, apjiarontly a variety of the common P«/t(V(7/ww 

p . .... is Very abundant, occurring on decaying fruit, &e. (Plate XI, tig, 

eiun lum. sjHrcie.s of A»jtnrijillus, so abuiubuit in Calouttii, do not 

apjxiar tei be of fmjucnt ocoum'iice. 

17. A small sjiecies of Jfiivor is common on various decaying substances (Plate XI, fig. .5). 

The inyeeliuin is com|siscd of colourless, sparsely-Jointesl filaments, 
giving origin to an abundanne of mvet, joiiitleas fertale tliroads 
bl aring globose spoi-iiugia, wJiicb ain at first colourless, and ultimately deep black. The spon-s aiv 
eliiitic and of a brown colour (Plate XI, fig. 5. B). 

18. As previously mentioned, the yellow Km'otima (sjcurring in Oaleiitta w'as also obtained in 

Eiirothun. abuiidaiieo at Oobicamund, growing on decaying garden seeds. 

1!). The lUdnotriehutn (1) of tlie mango leaves in Caleutta is hci'e found in alnmdauce on various 

evergi-een leaves, and spechdly on tbose of tlie cominuu rbiMlod- 
Hliiiiotric'Iiuin ? eiidrim. 

20. Species of deiiiatieous genera abound, freiiuently clotliiug the living leaves of overgi'cen 
Duinatii'i. tl'ccs and shriilrs with dense black webs of filaments. 


21. One of tlie most almnilaiit of tliese ap|snn's to bo ii sjH'cies of (Jladon/wriunt (Plate 

XI, tig. !!))• il* covers the aftlicteid hsives witli a sixity, easily 
Cliiilns|>oriuin. debuihed felt, and pindnees thmi diffeiviit kinds of spon*s 

(Plabi XT, tig. IS) A, 1), E ). Those of tlie first form (A) aro of 
Three forms of sjiorcs. an elongated fusiform 8liiiis.i, and marked by three or four septa. 

They arise here and there from tho siiles of ei-ect, jointed brown lila- 
nients. Tliose of the next form (E) ai'e uiucJi laiger, rounded at tlieir extremities, and showing four 
sejita. Tliey are found on tho network from wliicli the erect filaments arise. Tho.so of tlie third form 
•ire very minute;, oval and colourless (U). They are contained within large, globular carbonaceous jM^ri- 
theciii (B), which aixi found in the same situation as tlie secoml variety of s|M>res. Them; art* rotieiilatesl 
like till’ peritlieciu of A’MrofiMJrt (C), but appai’eutly difl'er from them in containing naked sjKires and no 


asei. 

22 . 

18). “ ’ 
23. 


A large, baudsonic HdminllwiijHtrmM occurs abuudantly on dead liark (Plate XI, fig, 


Various sjiedes of 
Sphairnuciiioi. 


Sphmrmmm occur, which jirtsluce the same effect as the Cladotymria 
in blackening the leaves of various plants. 


24. One of the most interesting of tliese is one which is associated with Uie “ coffee bug,” and 
. which is commonly supjmsed by the planters to be a secretion from 
i nilgus on loavoii of cohes plants. insect. It occurs us a dense sooty-black web, covering the sur¬ 

faces of the leaves, ajid easily peeled oft' in flakes from them, leaving the substance of the leaf appai'ently 
intact. It usually is confined to tho sujjcrior surfoctis of the leaves, and only affects tlie inferior 
surfaces, on which the insect is chiefly found to a very limited extent. In certain instances in wliioli 
the surfaces of the leaves have lieou accidentally reversed during their growth, and in which the 
inferior surfaces are preseuted to the light, 1 have observed that tho distribution of the insect and 
fungus is also roviysoll, tlie former affecting the true superior fttrfaee, and the latter the true inferior 
one. The planters give diffeivmt and somewhat eoufliotiiig accounts I'Cgarding tho relative tiiges of 
development of the insect and the fungal growrths, some oasertiug that they arc first made aware of 
the presence of “ the bug” by the blackening of the plants, due to the development of tho fungus ; 
while others say tliat they tliiiik the ap)x;arauce of the fungus is a good sign, and shows that tho 
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plants will soon be free of the disease. The relation bet>voon the occmTcnw of tlio insect and the 

fiuigiis is soiuewhiit obscure, and would reiiuii-o cunrful iiivesti- 
Conncetion Iwtwcen Ui«_ m-cutrcncc to detcnniiic ; but in the incantiiuc it is certain that they 

of iusud, uml ullectious of the constantly co-(!xist, and that, as a rule, they affect the opisiHite 
leaves of Hie eoflee p ant. smfaces of the diseascfl leave.s.* Wlion examined miciwcopicidly, 

the black web is Imind to bo comiiosed of a dense cellular layer covoind with eloiipdcil, ou-boiiwa-ous 
iHsrithecia (Plate XI, fig. 20. A). These are clothed with numerous short cellular ))rocessos below, 
and end suiK-riorlv in an elongated slender neck, with a slightly expanded oslioliini, sunounded virith 
somewhat re-eurved toothdike pniccssiw (Plato XI, fig. 20. B), and giving exit to iimuinemblo 
minute, oval, colourless spoies (Plato XI, fig. 20. li). 

25. Other coiuoinyoetous sinicies occur m great abundance on different herlmceous plants. 

Among the commonest of these are a large I'-uccium occumng on 
Puccinitt. under surfaces of the leaves of a common .small climlKir (Plato 

CokswpoTium. XI, fig. 9), a CitlfOHjiorium (Plate .KT, fig. II), very freijuent on 

the under surface of the Iciives of TriiikHcaiitut, which it covera 
with dusty oehrey rings and jiatehes ; and a second .sjsjcies on Barlierry leaves, with brilliant yellow 
oval spores (Piute XI, fig. 12) in pustules on toI disisiloured patebes. Two s|Micies of Jicidium are 

also of common occurrence, the fiist (Plate .X I, fig. 14-) cm the 
/Kuidiutn. loaves of Gluiphalivni, the second on those of 8trol>iUmtlH.s (Plate 

XT, fig. 15). 

2(5. On the under surfaces of various leaves, among wliich are those of (HmUom mwetruhra, 

jiatcbos of bright canai'y-yellow, cs^hinulatu spoins are semetimes 
FungnB ntrccting cimehona leave*. found (Plate XI, fig. lU), mingled with which aiu a few 

much larger, elliptical, ribbed ones. , , , 

27. Various species of splneriaccious fungi arc also very abundant, both on Imng and dead 
* vegetable tissues, some of tlie aggregate forms pividueiiig very 
Spliiei'iucei. Conspicuous cH'octs on the colouring of tlie plants which they affect. 

Among thecommoncr of thc>se, are thefoJIowing one commonly ocourruig ondoadharkin the gbits. 

It appeai-s in tlie form of prominent black siiecks, composed of isolated, urumpeut perithccia without any 
stroiua. Tlie asci (Plato XI, fig. 21) are elongated, slender, surronndisl by delicate p.araphyaes, and con¬ 
taining six to eight oval sixircs, which in most eases, when mature-, are uuiseptaU!, and give origin in ger¬ 
minating to a delicatK! terminal mycelial thrcml from either uxti-omity. ^ ‘2ml, one forming small flattened 
black warts on the sujMirior surfaces of evcrgrcHin h?aves in tlic ghats. These waits am fonncsl of 
isolated peritlieeia, widely opened and destitute of stroma, and are very conspicuous, duo to their 
iiitinse black colour and to the mu-i-ow ring of yellow di8coloure.d leaf tissue whicli encircles them. 
The asci (Plate XI, fig. 23) are large, obovate, and surrouudoil by thick paraphysi-s. They contain 
niinicreuM large sjiorcs, with an honr-glaas conti-aetion in the centre dividing tliem into two lobes, 
each of wliich contains a larg<- globular mass of jinitoplasm, but whicli arc not se|Miratt'd from one 
another bv aliv kuid of septum. 3rd, a species forming large, sligblly prominent yellow patches 
oil tbo leaves of evoi-greeii trees and shrubs in the ghfits. The leaf is iliseolouved throughout 
its wliole tliiekness, and on the inferior snrfaeti shows dejiressions corresiamding with the jiromiueuces 
of the other .side. The spots on transverse section arc found to lai composed of aggrepitions of 
imuiei-si-d circular |Hirithecia filled with long, slender, blunt-tipiied asci, generally containing eight oval 
siKires (Plate XI, fig. 2(i). -K//, a species ap])eariug in black rough patches on the upjKir sur- 
laces of the leaves of a labiate plant at Ootaeaniund. The patches are composed of minute globu¬ 
lar iieritlu-eia of an intense bhu-.k colour, crumi>ent, without stroma, opening by a [lore at the apex, and 
(iceasionally eoiifliient. Tlie a-sci are short, obovate, and filled with brown spores (Plate XI, fig. 21. A,B), 
ciu-b of wliieli contains a couple of prominent globules. 5<A, a species forming blaek elevated iMitcbes 
and crusts on tlie siu-faee of the leaves of shrubs on tbo hill.s around Ootacamuml. Tliose cnists 
consist of rwliating occasionally confluent eireixlar patches of blaek strema, Isiaring towards their cen- 
tn-several prominent globular isirltheciit. surrounded by radiating, oceasiomdly branched, block fila. 
lueuts. 'nie iicritliecia coutivin .somewhat elongated asci, surreuuded with very large jiaraphj'ses (Plate 
XI fig 25). The tbocai arc extremely delicate and contain two largo bisiwn sjsires, whicli are sub¬ 
divided into five distinct jKirtions by four transverse septa, and eontain numerous oily-looking globules 


2*5. The above are a few of tho commoner microscopic fungi of tbo ghats anil plateau of the 
Neilgberrii-s, such as are easily attainable in a euiwn-y examination, and jiixaluee conspicuous oflbcts 
on tile higlier vegetation of the localities in which they occur. 


29. 

Common 


III_F0RMS op MICBOSCOITC FUNilI COMMON IN TANJOUB. 

Owing to tlic fiict that tho time spent in Tunjoro was very short, and that it was maiuly 
® occupied in examimitions connected with the soil thefiry and the 

form* of micro-fungi in microscopic characters of the water-BU|)pIj, only a few sjwcies 
Tuiyorc. fungi, vciy conspicuous from their appeaiwuce and from the 


efli-cts which they produced, were obtained. .... 

80. Those of commonest .H.-cun'cnoe were the f«ll‘>wing ."n 


Fotigoiil rico. 
Aitco|ihora. 


obtained from the ha/aiar contained a few 3|aicimen8 of the black¬ 
ened fungoid grains previously descrilaal os occun-iug in tbo rice 
of the bazaars of Calouttiu 2w/, a very laige, Imndsoroe, 
diuk-browu Aseophoru occiirrcil in great profusion on young jaek- 
fniits in the public garden within the small fort, eovcriiig thorn 


* It is highly probable that this .pu-stioii has hecii already wnrkod out, but us I have Iwii uiiahle to meet 
with any iiolire oV it in CaloutU, it uppeared to be desirahle U record any inrorimitlou regarding a matter of so 
great practical imporuiaie. 
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with a deep-brown or black felt of fertile lietuhi, and canning them to leave a sooty stain on any¬ 
thing witli wluch they came in contact. 'J’he ('ertile fihiinenta were enict, jointhiss, oemionally 
branclicd, and of a brnwiiish colonv (Plate XI, lig. 17. A). The majority of the sfaires were globular 
and ve )7 dark-brown (Plate XI, fig. 17. B), but among tlicse tliero were a few very large, colourless, 
oval, uuiseptate bodies. 3n/, covering the leaves and shoots of shrubs {PhiiUmithuH) in the same 
garden was an exceedingly lsia\iliful and peculiar form of fungus, which 1 have as yet Imeu unable 

to identify, but which agrees in the. outward chameters of its heiuk 
llavenclin ? with those of Jiavenelia, as figured by Mr. Berkeley. It occun'ed 

in the fomi of circular', flatteuwl, eemsile, ureolate discs, surrounded 
by a row of short ciipitato rays (Plate XT, fig. HI. A), aiijiearing in profile concavo-cimvox (Plat<! XT, 
fig. 13. B), and attached to the leaves, ifcc., on which they grew by means of shoi't, delicate, root-like 
filaments. The discs were formed of an tiggn'gatiou of eells (Platt! XT, fig. 13. C) of a more or less 
ciineatt! form, surmounted by a wart-like pnmiinenco, and eontainiug a largo circular or oval nucleoid 
body in tboir interior. 'L'hoir structure was complex, as they coiitaiued two distinct inas.ses of prote- 
]>lasm, the lower and lai-ger of which was eolourles.s, or pale yellow, and contained the nucleus, while the 
upjK:r was of a rich reddish-brown eobmr, mid ajijaiaml to Isi composed of numerous sejiamlo layoi-s 
(Plate XI, fig. 13. C). The iieripheral rays were colourless aud attacliial to the outer row of cells 
(Plate XI, fig. 13. C), in which the coloured layer was curved round so as to nsmli the lowisr smfaee 
of the disc. In assexsiation with the discs were numerous, didicatt!, colourlc.ss, sjsirft.Iike culls (Platt! XT, 
lig. 13. D), hut the exact methttd tif their attachment could not Is* matle out, owing to the fact that 
they wert! invariably He|>arated in the jtrocess of examiuation. The discs when mature wei'o of a 
beautiful, glisttming, rich brown colour, and wore very easily detached li'om the leaves, &c., by a little 
fricliou or by the application of mt>iHturt!. 

31. Examinations regarding the prescuct! and amount f»f fungoid cells in the air wtw luatlo in 


„ j i. • . .1 . » . vtinous localities in the south of India. Owing to the want ol 

<>us locnlitiia. proiKsr u)>paiutus, these conid only bo rmigbly )a'i-forme(l by means 

of examination of the dust which bad si!ttled on the ledges on 
diHirs and other parts of building, and on the loaviw of trees* growing iieiir the sides of muls. 
These examinations, owing to their imperfection, as well as to their very limitsl numlicr, yiehhsi 
little in the way of jiositive results, beyond the fact that the dust in certain very feverish loealitie.s 
snob as My.som and Teppukainhili, did not appear to contain any greater almmhiiioe of fungoid cells 
than that of other localities, .such as Tanjore, which are very free from fever. In both sets of local¬ 
ities some s|a'cimens contained a very bii'ge number of such «!1 Ik, while others showed haislly anv. 
Whether the cells ju'csent were of a difleivut nature in the diffeiHiut localities could not. Ijc ascertained, 
owing to the want of time and facilities for careful examiuiition. 


32. The entii-e aeries of examiuatioua of fungi Jias os yet altogether failed to discover any 

ovidenci!s of the assoeiation of any ]S!euliar fungoid growth with 
Rnults of exsuiiualious of fungi. the (Xiomrence of cVolei-a, but the questions involved in a i-eallv 
satisfactory detenniiintiou of the matter ai'o so complex and so beset with fallacies that anv state¬ 
ments regarding them must necessarily be merely provisional, until a very much larger uumlxT of 
examinations and ex];x,'riments has boon made. 


NOTE C. 


DEYELOl’MENTS OCCURRINfi IJV SOLUTIONS 


OF CHOLERAIC MATERIALS. 


1. Very many experiments were trieil on this point, but, as previously nsiorded, without any 
Sxncrimcnt, on eholorized «>lu. 'Jb., .letails of one .such 


Experiments on eholorized boIq 
tioni. 

Momid*. 


experiment aiv reconled in eonneetion with the question of the 
existence of an organic i-elatiou between eertein dt/neke and 


2. The pnmaiy development in all such experiments consisted in the formation of a suifaec 

layer of liactena and Vibrimm, with a varying amount of stnic- 
Pormaiion of “ proligerous pollick'.” turoless gelatiium.s material. 8ubsoijuonlly various higher infuso¬ 
rial tonus apjieared, the relative pro|x>rtioiis of which variial 
.gi'catly in different instances. As previously mentioned, fimgal cells were very raiv, but low idgoid 
fonns freiiucntly apiKjai-od at late periods in the cmii-se of exporimeuts. “ 

3. The films of infusoria of most frequent occurrenco were certainly the Awmltm aud 

Mnmuh, previously alluded to (Plate V, figs. 3, 4). AnlltophyHa 
Auiusbai mill moniuk most frequent. (Plate V, fig. ]) came next in order of freipicuey, sometimes 

in^vtiiling to the almost entire exclusion of other fima Cycli- 
dium aud ChiUtflon (Plate V, fig. 2) frequently made their appearance at a later jHiriod, Of less 
fi-eqnent occurrence were Fleuromoruui, AmpliUnpfm, mA minute MotmU, chameterised by lx 3 ing 
provided with a distinct contractile vesicle (Plate fig. fi, A, B, 0), while in a limited number of 
instances there was a development of numerous specimens of small siwcios of Actiiutphrug. Antwtia 
and Duelnm (Plate^V,'ffig. 6, D, E, F), ‘ ’ 

4. None of these infusoria were iieculiar to choleraic solutions or fxxjurred in greater 

No infmoriB ptnilUr to choleraic “ solutions of blood-scmm aud of various 

nolutious. other organic materials. 
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EXPLANATION OE THE PLATES. 


PLATE I. 

Fig. 1.—Diagram illnatvntivn of tlie questions regarding wells ns indices of conditions of soil-inoistiiro. 

A. —SuvfiKT well. 

B. —W'l'll sunk inlo the ini}ierineal)le siih-soil, but dependent on local soil-water. 

C. —Well opening into a body of water lieneutli the first inipenuealile stratum. 

D. “-Aceninulation of soil-water in a shiillow depression. 

Fig. 2.—Diagram illustnilice of the iufluenco of bunded tiinks on the conditions of soil-moistnre in the 
ueighliourbiMid. 

A. —All'll in which there is accnmnlation of soil-moisturo. 

B. —Tank eansing the jU^niuiillation in the soil of A. 

Fig. a.—Diagram illustrative of tlio oxisraico of local accnniulatiuns of suil-moistaro heiicath an evenly sloping 
surface. 

PLATE 11. 

Fig. 1.—A.—Largo cells ri'serabling exudation eells, and ainujbio from a eholnraic dejection, s 330. 

B.—Siriall Aiiui!l)iii from a cliolcraic dejection, x 
Fig. 2.—Kpitlieliid cells from a eboleraic dejcriioii. x itStl A 7<K). 

Fig, 3.—A.—Tllood-corpiiseles from ii elioleraic dejection, x 330. 

B.—(iveeiiisli eelts from a cliolcriiio ilejeetion. x 330. 

C-— Wliile lilood-eorpiisek-s I'roiii .a dyseiit<'rie di.jecl.ioii, x 330. 

D. --di lls from 11 dyseiilerie ilejeetion tveale.d witli acetic lU'id, x 330. 

E. —lied blood-eovpnsel^ aller 21, linnrs' immersion in choleraic fluid, x 330. 

Fig. d.—Miscelliilleoiis objeets t'voni elioleraic dejecta. 

A. — Dill'll cells, X 103. 

B. — S.iiviiiii, X 330. 

C. — Stiireli.eov|iuscles, x 330. 

D. — I’eeiiliar eells re.seiiililiiig cysts, x 330. 

E. — l<i in:i.iiis of vegetable lissiie, x 330. 

P.— Dill’ll eells from a illiill gr.iiii, x ]U3. 

Fig. 6.—Uliwelliuii iius olijeets from elioleraic dejeetii. 

A. B. - t)v:i of eiilozoa, A X 210, 11x330. 

C. —Peillaslrum. x :J30. 

D. Desmids and otlier algal cells, x 330. 

Fig. Ii.—Miseellniieous olijis'ts from eliolera.ie dijeetn.* 

A. —(.'rvstals of iiiiimoiiio-plios))Uivte of inagnesia, x 33i.>. 

B. —Crystals of gieenish color, x 330. 

C. --Uacteria, x330. 

PLATE in. 

Fig. 1.— Portion of a elioleraic dejection. 

Fig. 2.— Epitlieliiiin mid rial blooil-corpiiscles from tlie contents of the ilciim of tlie same cose. 

Fig. 3.—Siimmil of a vittiis witii I'pilliclial cells and delicate vesicles from the jejunum of a case of choleri. 

Fig. '1.— Kpitlicliiim I'rom the jcjiinimi of aca.se of cholera. 

Fig. 5.- Cells IViiiii a elioleraic dejis-tiim. 

Fig. ti.—A.—Cells ii'seiiililiiig cMulalion cells from a choleraic dejection, 

B. -Exiuliitioii cells from tlie scriuii of a blister treated with acetic acid. 


PLATE IV. 

Fig. 1.—Cercommiads from choleraic dejecta. 

A. —Commoner vurieiy, x ;130. 

B. -21111 variety, x 33(i. 

Fig. 2.— liarer form of itioimd from l■l•.ole^i^ie dejecta, x330. 

Fig. 3.— I’nrlioti of a. elioteriiic dejection, x 330. 

Fig. 4.—Cells iVoni n, elioleraic dejection, x 330. 

Fig. ii .—Cliuiiges of form in Amiebai of a elioleraic dejection, x ;i3o. 

Fig. C.—Ciiiniges of Aimebm in breaking up, x 330. 

PLATE V. 

iNlfUSOUtA FBOM SOtCTIONS OV Cir6l,KllOC TlKJErTA. 
Fig. 1.—Aiilliophysa from a solution of choleraic dejecta. 

Fig. 2.—Infusoria from soliil,ions of choleraic dejeetii. (Cyclidinm and Chiloelun). 

Fig. 3.- First appeavuiice of iinuelm' in a eliolrrizcd soliitiou. 

f’/y. 4.—Active mid enevsted iima-bie mid the monads developed from them. 

Fig. 6.—Cells developed in n elioleraic dejection. 

Fig. C.—Infusoria cimimimly found iiicholurized solutions. 

A. - -I’leuromoiiiis. 

B. —Ampliileptus. (f) » . . 

C. — Minute mounds with coiilnAtUe vesicles. 

D. —Ai'tiiioplirys. 

E-—^Astasia. 

E. -- Diselmis. (?) 

PLATE VI. 

Fig. 1.— ^ —Eiicysled and still cells from non-cliulcraic dejecta. 

B.—Amu lia' from nou-chulcraic dejecta. 


I, 2 
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Viy. S!.—Celln (lup to the ffmninntivo niultii)IIi'<ilion of amtBliti' in a noii^liolprah: 
Fl(). 8.— Mom Hdviuipcd Mtnfje of tin* hmup jiromHS in tlio samo dejoction. 

Fiff> A—Similar cel In dovolopini in unotliiT di'icction. 

Fiq. B. —Similfm dcvelojMid in nnolliPr (Ifji'ctioii. 

Fly. (5.—Celia oi'ctirriiifr in ii dcjefitioii ^irmlucod li.v Hnjphute of maftnesiii. 

A.-^lclls re'seinljliiig (lie macroeoiiidia of I’ml'esaoe llallicr. 


PLATE VTl. 

F'ly. ] .—A.—Large lirown aNpergillns. (?) 

B.—Small neutral nRjK'rgillint. 

Fit). 2.—A.—Stmetum of the bead and sjioi'pk of the conimmi yellow AH|i«rgillus. 

B.—Struetum of the head and Hiiorea of the large brown Aapcrgillim. (?) 

Fiy. 3.—A.—Slraetum of the head and KporeN of the coiiinion gmen AajM-pgilliia. (A. glimcns’i. 

B.— Struetum of the head and Njioies of the sniull neutral Aapergilliis. 

Fiy. 4.—I’enicillium from a e.iiltivatiou ol eholeiuie jnaterial. 

Fuf. 6. —f-Vatoid hodien on (he mycelintn of A.spergillua. 

Fly. 6.—•Oermiuation of ono of thoae with the developnicnt of |ienicilliuid heads from the resulting myeelimn- 


PLATE V111. 

Fly. l.~ Smoll inugal cells from a diiirrha'al dtjeelion. 

A. —Free. . 

B. —In the flocculi. 

Fly. 2.—Di'volopment of yeast-cells from thw. 

Fly. S.—Oidinm lilamuuts and cells from a diarrlueal deiection. 

Fly. A—Yeasl-a'lls from diarrlnval dejecta. 

Fiy. C.—Fungi appearing in cultivations of uon-choleraie dejecta. 

A. —Aspeixillac glaucus. 

B. —Dactylium. (?) 

Fly. 6.—A.—Dactylium filaments and sjiores. 

B.—Hacteria in a non-cholcraic dejection free and included in oily mattei. 


PLATE IX. 


Fiq. I.~C!osioarium, x 330. 

Fiy. 2.- 

Fiy. 8.— „ , „ 

Fiq. 4.— ,, „ 

Fiy. f>.— 

Fiq. (!.— „ 

Fiy. 7.— .. 

Fiy. S.— .. .1 

Fiy. 0.—See.iiedesmus, ,, 

Fiq. 10.—Cosmariuin, 

Fiy. 11.— .. 

Fiy. 12.— „ 

Fiy. 13.— „ 

Fiy. lA—^Pcdiastnim Totras, x 330. 

Fiy. 16.“ Slaurostrum, 

Fiy. 10.—Sceiiedcsmns, .. 

Fiy. 17.—M icraaterias. „ 

Fiq. 18.—Cosmnrium, „ 

Fiy. 10.-(?) . 

Fin. 20.—Sccnedesnuis ,. 

Fiq. 21.— ,, ,, 

Fig. 23.— 

Fiq. 23.—uStMirastrum, „ 

Fiq. 2A— 

Fiy.'iS.— 

Fiy. 20.— „ » 

Fiy. 27.—Euastrum, 

Fiy. 28.—eVisraarium, „ 

F'iy. 20.—Chistcrium, ,, 

Fiy. 30.— „ 

Fly. 31.—Ankislrodesmus, „ 

Fiy. 32.— 

Fiy. 33.—Clostoriiim, ,i 

Fiy. 3A—Spondylosium. (?) 

Fiq. 35.—Doi'idium, x 106. 

Fiy, 30.—Goiiatozygoi) (?), x 330. 

Fiy. 37.—Hormiscia (?). ,, 

Fly. 38.—Propagiila rt' Culeochaete (?), x! 
Fiy. 30.— Closterium, 

Fiy. 40.—Propagiihi of Colcochacto, 

Fiy. 41.—Fedjustrum, 

Fiq. 42.— „ 

Fiy. Ah— 

Fiy. 4A— „ 

Fiy. 46.— I, t 

Fiq. 40.—ClilamydctaonaH, 

Fiy. 47.-(?) 

F'iy. 48.—Clathrocystis (?), x 7C0. 

F'iy. 40.—Speruliiia, 
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J'iii. 50.—Be^fcintoa, « 70(). 

51.—!ly|ili(>ollirix, V 3110. 

I'lfl. 53.—OoVUlai'ia, » 700. 

A/V/. 63.—t'uJiistnim (?l, IKK). 

Aiy. 54.-rOiM!il laria, 

h'ig. 55.—Lviisl^.va. 330, 

./‘Vy. 5(i.-(i*), ., 

./'/(/. 67.—Hydfodk-tyciii, „ 

AV(/. 6H.—Uiwiatoa, "700. 

60. -■ OijliiiM'ytiiiiii, x 700. 
y»Vr/. <111.—Aiiitt«iiii(i. 

Ai(/. <M.—TiViif'liya. 

AV'/. <13.—Mi'i‘i.suiopi;(lia, „ 
h'iii. <13.— ,. 

AVf/. 111.-ISoll VlMKJI'lJH (S') ,. 

h'itf. (15.-(S') „ 

A’/(/. (Ui. ■ -OllHHllMH.'t'US. ,. 

A/V/. 07.—(iliieoiystix, 

J'ltf. 08.—(iuiiitdii, 

A7i/. <10.—Pnndtirina, ., 

AiV/. 70.—OohiiK’Vtiuiii. 

AVy. 71.- 
AVV 72.— 

Fi;,. 73,— 

Fiff. 7.t— 

A'/(/. 76.—Hcleroinita. 

Fiq, 70.—Moiias, 

Fi,,. 77.- .. 

Fi,,. 78.— ., 

Fi„. 70.- .. .. • 

Fi,j. 8<i.— „ 

Fi,,. 81.—lIi'tiTolliilii. 

Fit,. 82.—Astuxiii. 

Fi,,. 83.— Coliicimu (f), 

Fi„. 81.---C-), ,. 

Fi,,. 85.-(?), 

Fill, 80.—I’liia iix. ,. 

Fi,,. 87.— .. 

Fill. 88.—Kii^li’iiii viiiilis. „ 

Fi,,. 80.—(Vuiui'iiula, 

Fill. Oo.—EiijL'Iviia. • 330. 

Fi,,. 01.—Kiij'lciia <x|iiiiii;yia i'), r !)30. 

Fit,. 02.—Diiiiiliryiiii, • 330, 

Fi,,. 03.—Auui'lm. 

Fi;,. 01.— .. 

AVi/. 05.— 

Fi,,. 00.— ., 

Fill. 07.- - ., 

Fi,,. 08.— ,. 

Fill. 00.— .. .. 

Fi„. loo.—DilHusjia, 

Fh,. 1<*1-— II .. 

Fi;,. i<e.— 

Fi;,. loll.—Arn'llll. 

Fii,. lol.—Ai-tmii(ihvv,'<. '■ 700. 

Fi;,. 105- .. ■ • 330. 

Fi;,. 1<M1.— 

F,,,. 107.— ., „ 

Fi,,. 108.— 

F,;,. lOO.— 

Fi,,. IJ<».—IVi’idiniiim, 

Fi;,. 111.— 

Fi;,. 112.—Kuplnlr.'i, i 105. 

Fi,,. 113.—Kiiraaria (r'), 

Fi;,. 11 1.-;-C-). > 331.1. 

Fiij. 115. —Cliilodoii, 

Fill, 110.—Stylonycbiii, ■ „ 

Fi,,. 117.—Aiiipliili’jituM (?), „ 

Fi,,. il8.—StyUiiiycliia, 

Fii,. 110.—CidB™, X 350. 

Fin. 120.—'I'rurliiddccrta. x 330. 

Fi,,. 121.—('.yididimii, 

Fi,,. 122.—Aapidisca. 

A/V/. 123. (**)» »♦ 

Fi,,. 121.—Holoplirya (?).x62. 

Fig. 126.—'J’aukwom, x 330. 

Fix,. 120.—PpiroHlumuiij, x 103. 

Fix,. 127.—VaKink'ola, X 330. 

Ft,,. 128.—Plylonyfliia. 

Fig. 129.-(?). 

A7V/. 130.—Steiitor, x 106. 

Fix). 131.—Paraim'ciiini, „ 

Fix,. 132.—Zoothiimiiiuin, x 103. 

111 aro from Calcutta apccimena. 
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DA. D. CUKNINGHAM’s EEPOl® ON OHOLEBA. 

PLATE X. 

PtrjfGI AFFHCTINCf BIOB. 

JFVfli. 1,—•Pnnj^ coll* in a bltickonml rico-ffviun, x 330. 

2.—Sim’ilar coll* in nnotltcr grain, x 330. 

.F^, 3.— A.— Yellow Asporgilhu. . 

B.—Ascoiihora dcvolojicd in n oultiyntioii of blackoned ncc. 

Fiff. A—Mould which appeared in another ximilar cultivation. 

A.— Mycelium, fertile filmnents and xporos, x 103. 

D. O.—Fertile filament and si»ovcs, x 330. _ 

6.—Mould which apwared in a cultivation of bltiolieued grains on moist earth. 

A. —Erect, fertile ftlament* and hcntls, x 41. 

B. —Structure of a head, x 103. 

C. —Snores, x 830. 

Fiff. 6.—Cells tleveloped on the germination of spores of the mould of Fig. 4. 

PLATE XL 
Fonoi. 

Fig. l.—Aspermllus derelopod in water. 

A*—Head, stem and portion of mycelium, x 103. 

B.'r'^Ppres, x 330. 

Fiff. 2.--PeniciJlium glauenm. 

A. —Mycelium and erect fertile filaments, x 330. 

B-—Spores, X 330. 

Fiff. S.-'-Ascopnora. 

A. —Branched, fertile filament, x 41. 

B. —Stolonifcrous filament, x 103. 

C. —Head with collapsed columella, x 330. 

D. —Spores, x 330. 

Fig. 4.—Enrotium. 

A. " -Perithocia and mycelium, x 103. 

B. —Poriion of a periiliecinm, x 330. 

C. —Thecae and spores, x 330. 

Fig. 6 .—neor common on the Neilgherrira. 

A. —Fertile filament and head, x 103. 

B. —llnptnnd capsule imd sjHtres. x 330. 

C. -—Mveclial filament and young head, x 330. 

Fig. <).—IVnieillium glauenm Cun the Neilgherries. x 330. 

Fig. 7.—llhinolrie.hum (?), x ISi. 

Fig. 8.—Sphaeroneraeious fungus, common in Calcutta. 

A. —Peritheeiuln and sjKires. x 10.3. 

B. —Portion of a filament and spores, x 330. 

Fig, 3.—Pucoinia, common in the Ncilghorries, x 330. 

Fig. 10.—Yellow eehinulatc sixtres, oc<-urring on the leaves of Cinchonh, &o„ x 330. 

Fiff. 11.—Colcosporium of the eoinmon triuleseantia of the Neilglicrries.'x^SO. 

Fig. ]3.“Cole«8porinm of the Eiirherry. Neilgherries, x 380. 

Fig. 13.—Fungus ofieciing the leave.s, shoots, and fAit of Phyllanthus. 

A. —Omt of the cellular'dises, X103. 

B. —Profile view of the same, „ 

O. —Detached cells, x 3!Ml. 

D.— Spores (P), ,, 

Fiff. 14.—.Ecidiurn of (innplmliiim, Neilgherries. 

A. —IVridium, x 20. 

B. —Colls of iwridiurn, x ,330. 

C. —Spores, x 330. 

Fiff. 16.—Aicidiuni of strobilanthes, NeiIghomi*s. 

A. —Peridimn and spores, x 41. 

B. —Cells of peridium, x 330, 

C. —Spores, x 330. _ 

Fia. 10.—Aleidimn (P) occurring on leaves in Calcnltn. 

B.-Peridium, X 103. 

A. —Siiores, x 330. 

Fig. 17.—Mucor (Ascojilioru), common in Ihnjore. 

A-' -Fertile filaments, cidumellae and spores, x 103. 

B. —Sjxires, x 330. 

Fig. 18.—llelminthosiiorium, common on dead hark, Neilgherries, x 380. 

Fig, Jo.—Cladi)sporinm, eouimon on living Iciv'cs, Neilgherries. 

A. —ilniiiti'd filaments and spores, x 330. 

B. —Eurotlal |Kiritlieeium. x 103, 

C. —Portion oJ api-ritlieciuni Bhpwing'.retii;.ulato,«tructnre, x 330. 

D. —Spores containcd in the.pcrif.becia, X 330. 

E. —Large seiitate,S|K)m^ x 3^'. 

P. —Commpn-siwrejgemihating, x.330. 

Fig. 2ti.—Fhinggs.nftecting^tlie.cbS'ee-plaht.. 

A.—■ 

.j Bi—lj|PPpr,extrenUty,of,_a,writhocium'disi!haipng.apores,x330i 

Fig. 21.—Sphieriaiccions fiihgiis firciin living leaves. Neilgherries, asciis and spores, x 830. 

Fig, 22.—Bphieriaceious fungus occurring on dead wixxl, Calcutta. 

A. —Perithecium, x 103. 

B. —Ascus andfspores, x 330. 

Fiff. 23.—Sphierteii^ns fungus from living loaves, Ne%herries, asous and SMres, x 330. 

Fig. 24 —^bteriacteious Aiugus from Uiu living leaves of a labiate plant, Nmlgheniee, aieus and spores, x 330, 
Fiff. 26—^hserincoious fungus from living leaves, Nmlgherries, ascus and spores, x E30, 

Fig. 20.—Sphairiaficious fm^s from living loaves, NmlglMnnea, asea* and eposes, x 380. 
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REPORT 

OK TUB 

INFLUENCE OF AGE AND LENGTH OF SERVICE 


AS AFFECTINU TICE 

MORTALITY AND INVALIDING OF THE EUROFEAN ARMY. 


INTRODUCTION. 

Tn this report I propose to study from ii statistieiil Imsis the relations of the Brit.isli soldier 
to climatic influences, as these affect him on first arrivinjf in India and during the period of his 
Indian Service. 

'I'he statistics of two Ixslies of men who have served in the Bengal Presidency during tlic 
(last thirteen yearn will be em]>loyed to illustrate the subject. Tlic eKjMirienec of the aniiy of 

l.S.GH, which, taken as a body, reached Tndiit towards the end of 18.')7, will pluci; before us the 
results that may he exi)ected to follow exposure in the field on first lamling in India; and the 
subsfsjucut (.history of the same IxkIv will furnish the contrast between the ratios of disease 
determined by the extreme of climat^influences and those w'hich a body which has been 
subjeetod to what may l)e sujiposcd hwe aeolimatising ag<meies affords during the is'riod ol' its 
cantonment life. And, again, I shall employ the statistic of the regiments which iii the 
course of relief Imvc taken the phuje of the regiments of 1857-58, to show in what respects a 
body new to India suflers, although placed during its first year of residence in the conditions 
deoimsl the most favourable for the maintenance of health. 

These statistics will illustrate the manifestations of special disease hronglit about in 
relation to material of a certain constitution. The statisthw oR-^e and length of service will 
also bo eliminaUd and contrasted with the general standards. For, 8j)eiiking generally, we 
know that old men, whether new to India or not, die by one class of discasist and young men 
by another; and that under equal conditions of exposure the results are very different in the 
ease of the old soldier from what they are in the young men. 

Up to 1804, no regiments came from England tf> take the plaet', of thosci wlioso period of 
Indian Service had expired. But annually, since 1804, several fresli regimenfs have beim 
added to the army of the Presidency, and each of tluwe has luul a B]>ecia1 history of its own, 
calcidatred to teach us what is consistently to l>e hxiked for, and to warn us oi condifions to be 
avoided, so that regiments as bodies may !« maintained in a state of ciricioney during the 
])erio<l of their Indian Service. 

The statistics of these new regiments I have carsfully arranged, and from the aggregate 
of the figures I shall try to show the consistoncy of the histery and the chief lessons to he 
deduced from the facts as they stand recorded. 

Of late, various questions have been raised as to the character of the jjjest iidaptwl 

to stand the climate of India, and a study of the statistics of the newly-arrivod regiments of 
the past seven years, will, 1 believe, throw much light, not only upon this sj>ecial snhje<;t of 
inquiry, hut also upon the general problem, how the British sokuer may hesi he cared for under 
the emsumstanees neecssita^ by tm years of residence in India. 

1 shall treat the subjetd; under three heads— 

I.—^Thc general statistics of sickness, mortality, and invaliding in newly-arrived 
regiments contrasted with the statistics of the army generally. 

II. —The statistics of age and length of service in newly-arrived regiments contrasted 

with the standa^s for the array taken os a body. 

III. —The practical lessons taught by the study of the statistics contiuned in the pro- 

ciding s(%tions, and deduced from the medical history of regiments in their 
first years of Indian Service. 
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SECTION I. 

THE GENERAL STATISTICS OF SICKNESS, MORTALITY, AND INTALTDING IN 
NEWLY-ARRIVED REGIMENTS CONTRASTED WITH THE STATISTICS 
OF THE ARMY GENERALLY. 

It in a mistaken belief that the death-rate of the army 
Too ilratJi-rai« of tlipArmy of India ^f India is apt to fluctuate greatly, without the intervention 

which aro appreciable. ®f sufficient to explain the increase or decrease of 

the mortality. 

So long* as cholera accounts for one-third of the deaths of the European Army, no stand¬ 
ard for the comparison of one year with another con lie form- 
FlortuttUmiduoto cMcptioualcauBoa. od without excluding the deaths from this epidemic cause, 
(•hoiwo. This, however, is a cause of variation readily ajipreciahle, 

and, therefore, I place it on one side before sliowing to what 
extent diseases more purely climatic enter into the composition of the death-rate of any year;— 

Fluctuation in the dmth-rate due to Cholera. 



Cholera dralhn uut of each hnodml 
(Iftttlh* f^om nil uftUBt'N. 

l' 

Illod ftrom Cholera per 1,000 of jj 
Htrenffth. !) 

i8(5r» 

' 

il271 

12-04 

]8«1 

ol-66 

23-73 

9-01 

1802 

3119 

1803 

1095 

4-09 

!l 

1801 

12 09 . 

!l 

2*55 j{ 

1806 

1280 

3-12 li 

1! 

1806 

0-82 

1-37 ii 

W 

■W-72 

13-84 !! 

.« II 

1808 

8'98 

1800 

38-39 

10-lfi ij 

1870 

2'87 

1 


I shall have occasion subsequently to exhibit the exaggeration of the death-rate caused 

by e.\poBure in the field, when comparing the statistics of the 

,iT"""r? ■>' ■>'“"rrr* ■ 

ttiiii yenrs (if (.'lUuuUc aud npideiuic **'*^f* n^ur <28 of the ten jears, 1860-C9, uiTord two oxatnplcH 

inHauhcBi. of the increase of mortality which is caused by the persistence 

, of generally prevailing climatic or epidemic agencies, the pre¬ 

sence of which stamp the character of the year as one of general sickness, and distinguish it 
from others in which disease shows itself according In a standard or little above it, or is limited 
in its geographical distribution. The latter reservation is important, because the area of in¬ 
creased ]»revtdenee_^ of both climatic ami epidemic disease is in almost every epidemic year pro- 
vineially deftiiuu, idlnough the tract affected may be so extensive os to cover several natural 
provinces. 

But with such limitations of disease I have no concern in the present chapter. The aggre- 

Naw rosimanU have, a* the role, afr»™8t 

Wn in statiorw which faRve produced under ordinary or peculiar conditions 

a good repnttttion. aud have not auffer- in bodies of a Special Constitution. In the aggregate of the 
«ceTSw“fror'Xlwir”‘“‘*^^^ Statistics for now regiments, no allowance need bo made for 
^ ’ P"> ^ Ml exaggeration duo to epidemic agencies, after cholera is exclud¬ 

ed ; for, as the now regiments have been cantoned, they have been beyond the area of excep¬ 
tional sickness, and the statistifjs mpresont most fairly the average results of climatic, and not of 
ei»idcmic, agencies, as exhibited in relation to a body of men brought for the first time in con¬ 
tact with the influences detrimental to health special to the climate of India. 
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Tlie average (leath-rato for the army as a hody is sliown in the Tahio which follows ; (lie 
■nil'. roniiKwiaon of tlie doutli-rato ful’ fhc eleVcn years, lSCO-70, are given, and also tlie 

of i.h« Army as a liody for ilio years oornposition of the standard derived from the aggrc'gale 
from i»(») u> 1870. statistics of the (en-j'car period, IS(iO-(i{):— 

Gniipomiion of (he Death-rate of the Armt/ in each year of the eleren yearn from lS(i(( 

1870, Cholera he'mg erehiihd. 


• Hfuiidard I 

C'Ai’srs OP 1>KATHM. of tho H))('arn 

I jHfio to I 


Heiiatitis 

3;ti 

ILiiuitient and OoHtiuued Fevers ... 

2»a 

Dysentery ... 

3-72 

Heat Apoplexy 

215 

Phthisis pidnii,maHs 

Injuries and deaths from violence 

J-73 

out of hosthtal 

P.IO 

Heart diseuses 

•OH 

Respiratory diBcaBOs 

•l»t> 

DliUTlaea 

•75 

Intermittent Pi’Vers 

•tit) 

Di.'l i rium treiiams 

•48 

All ether eunses 

2(i0 

Died per l.tXX> from all eauses 

2074 

rACSXS Itr DSATItb. 

im. 

Hepatitis 

340 

Riiiuitteut !Uid Oontinuod Fevers ... 

2-!t9 

Dysentery ... ... 

2-23 

Heat Apoplexy 

2-08 

Phthisis pidnionalis 

Injuries and ileatlis from violence 

l-iJS 

out of hosjiital 

1-45 

Heart diseases 

102 

Respiratory diseases 

•1»7 

Diarrha'a ... ... ... j 

•tiJ. 

Intermittent Fevers 

•72 

Delirium tremens ... ... j 

•35 

All other causes ... ... { 

2-iK) 

Died per 1,00(1 from all causes ... : 

21-12 ' 


INfM). 

1 ISO]. 

1 1^2. 

1 

j JW«. 

t 

j iNIfl. 

} 

3-52 

1 2-81» 

1 3(l3 

1 3-04 

2-95 

4-2C 

3-21 

2-76 

j 210 

2-13 

4(58 

3-(i7 

2 -6(; 

i 2-94 

103 

2-6C 

l-:i4 

1 1-19 

! 1-09 

|•^(; 

P70 

1-85 

! J-80- 

1 

i 2 Is'> 

1 

101 

1-42 

132 

1-45 

i 1-94 

P81 

•51 

•47 

i -le 

I -(SI ; 

•87 

•!»2 

1-3(5 

1 1-00 

•94 j 

101 

•96 

ItiO 

1 -91 

: 79 ! 

•07 

•59 

•7(5 

1 -.58 

j ‘72 i 

lol 

•77 

•45 1 

! -44 

! -48 ' 

•40 

2-84 j 

;519 1 

! 210 

1 2-0.3 ! 

3-00 

24-73 i 

1 ‘m.oo 1 

‘ 18-50 

1 2o-(Kl ; 

18-.55 

isdfl. 

JW. 

1 iwm. 

1 IHIIH. j 

tH70. 

■ 2''7T' 

! 2-.57“| 

a-'ia'" 

r"'"4-9i’ 1 

3-71 

24.3 

1-93 ' 

2-6(5 

i 4-33 i 

4-19 

l-OS 

1-97 

1-.52 

i 3-23 i 

2'07 

1-57 

2 -hi 

2-78 

1 3-78 1 

1 62 

1-57 

1-36 

1-55 

1 2-11 i 

1-47 

209 

1-30 

5-62 

! 

i 1 

1-83 

l-tM» 

1-56 ! 

1-3(5 

i 1-59 1 

1-50 

1-23 

•84 1 

•79 


I-.53 

•4!> 

•40 

•19 

' -.32 ! 


•80 

•70 ! 


1 '38 1 

•09 

•37 

•40 j 

-.‘58 ! 

! -<54 1 

•27 

2-80 

2-08 j 

18I 1 

! 2-80 1 

2-99 

18-74 1 

1711 1 

18 30 ' 

2(5-43 ' 

21-27 


Deathe from diffrreut rauxex out of eaoh huwlred deathn in each year of (he eleven yearn 
‘ from ISfiO to JS70, Cholera heitoj ejrebuh'il. 


CiuM.H OF Diurnn. 

Nhti^rd <if 
thcTOypuM, 

! ism. 

1 

1 IMU. 

i iHua. 

\ 18d3. 

1 

1 iHti-t. 

liepatitis 

ISHH to 

15TM; 

1121 

1 

, ■]3(H' 

i 

! UiH5 

1 18-11 

i 15-.S9 

Remittent and (lontinued Fevers 

1 |•(•0 

1719 

14-U 

1 14-97 

! 10-51 

1 11-t? 

Dysentery 

13 1 4 

18-93 

1 10-55 

1 14 34 

1 4(11 

1 8-Sj 

Heat Apoplexy 

1(CS5 

11-05 

j 012 

; (5-{57 

(5- 9) 

■ «-6t 

I'hlliiKis iMihimiialiK . . 

8-;t3 

0-8(5 

8-32 

i lo-oo 

1 10-75 

1 8(58 

Injuries and dentils from violi-me cut 
of hcspilal 

0-17 

! 3-551 

i 

1 5-92 

? 0-51. 

749 

j 8.41 

Heart diseases 

•I'Stt 

2-9H 

2-11 

3-52 

42;5 

! 5:) 4 

Respiratory diseases 

1-75 

3-72 

i 012 

1 51.1 

1-71 

! 5-1.8 

Diarriuea* ... 

3-03 

3'8!l* 

7-02* 

, 1.-9] 

3-!»9 

j riihi 

liitermiltenl. Fevers 

3 20 

2-9) 

341 

I 3-14 

3-(52 

j *)’ Ik 

IX'lirimii tremens 

2-.31 

3-1 4 

1 2((l 

' 2-39 

212 

1 214 

All other eausi's 

12-80 

11-18 

M.-3.1 

11-70 

1 13-1(5 

1 lo-io 

Ai.l C.VCSI-S 

lOO-tHt 

|(Kro(( 

lO(r(K» 

KNCtK) 

lOO-(K) 

j l(H|-(M.) 

CaVBEH «)F Dkatiih. i 

lsri5. 


HU7. 

IWWa 

1 imm. 

j iHro, 

Hepatitis ... i 


~li-is 

lAot 

IS-09 

' “ l.s-O'i 

i~' 57-47 

Jtemil.teiil and Continued Fevers ... j 

14-12 

12 95 

11-15 

1 4%3 

l(5-;59 

i 19-72 

Dysentery ... ••• ! 

10-50 

tcoo 

• 11-49 

8-30 

12-24 

1 9-72 

Heat Apople..xy . ! 

15-27 

H-09 

11 30 

15-57 

14-32 

1 7-01 

Phthisis puinnmalis . i 

050 

8-38 

7-91 

8-.18 

7-98 

1 0-89 

Injuries and deaths from violence out | 
of hospital .. ■ ■ j 

Heart diseases 

■1,-58 

9-C() 

7-2(5 

8-;io « 


i 

1 8-59 

5 98 

0-5(5 

0-70 

7(51 

(5((1 

! 7-()-4 

Ri'rtpirutAirv 1 

4-45 

0-50 

4-89 

4-355 

2-(52 

i 7-18 

Diarriuea* . . | 

3-06 

2-59 

2-3(5 

1-04 

1-20 

j 

Intennittent Fevers ... ... | 

;5'43 

4-27 

1-22 

1-21 

1-42 

i -42 

Delirium tremens ... .. | 

1-06 

1-98 

2-3(l 

2-08 

2-1,1 

1-27 

All other causes ... ... | 

13-87 

11.94 

12-17 

9-80 

lo-(X) 

1_ 14((9 

Aw CArsns ... 1 

jtKl-OO 

](K»(H) 

loo-ixi 

!()(>•( XI 

lOO-(X) 

i loo-txt 


• An Widvlinlto term vjKiidi lui« of Info vfnrii nrnrly dituitiv^arod. nn the Kotunntbavi* Woomo m(»TC si'N'iirafi*; on thin rn'r-oniit 
! have not RsrfoHjiitd Hiurrhion Wilh IfyMnti'ry In Ibe Tolik. Tho Diurrhii'n of the wU« jvaw of llw period mcauf Cholora, t'hnmio 
UvHciitery, (»r Typiioid Vovvt. 

t Thp record of deaths out of honpitiU U cvidcull.v Incomplete for thin year. 

0 3 
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This i»eriod of eleven years affords two seasons of excessive sickness, 1860 and 1869, to 
_ ^ ~ both of which a special history is nttachiHl. The extHWS 

rethese years is a fair countcrbalauco against the exception- 
rates for tbe Army from iBBo to 1870. ally healthy years, 1862,1864,1860, and i 868, and the stand- 
an<l with the Auidaril for the Wn ,jj^j of . the ton years is etodently a correct representaLiou of a 
y.!ars 1880-69. average health. That 1867—a notoriously unhealthy . 

year as regards cholera—shows the smallest death-rate of these eleven years, is due less to the 
iiict that it was an unusually healthy year, than to the circumstance that of the 479 men who 
died from cholera as many bad lives would have succumbed to climatic diseases as would 
have brought uj) the ratio to that of other ordinarily healthy years. 

Death-rate per 1,000 of Strength, for the Army of Bengal from 1860 to 1870, n/ler cjecluding 

Cholera. 


i'nheRlthjr yearF. 


llnaUhy tmU Ordinary Y^oth. 


Huudordof Ttni Yeara. 


1800 2f7a 

18CU ... 2C'4» 


1867 . 

, 1711 



1868 . 

. i8-:w 



1862 . 

. 18-60 

1860.611 

.. 20-74 

18(4 . 
1866 . 

, 18-55 
. 18-74 

Cliolora 

.. 0-24 



1863 . 

. 20 -03 


29-08 

1865 . 

. 21-12 



1870 . 

, 21-27 



1861 . 

. 22-20 




It is with this standard that tlie death-rate of new regiments is to be compared. 


Death-rate of Hem RegimenU compared with the above nlaudard. 


'i 

Kxcludinir Gbolm. 

CliolerA. 

Ail (.'AUM.‘ii. 

r 

j: Piril ji.ar 

l' 

32-68 

15-53 

48-10 

}; So(;OU(l ycai- 

l| 

24-61 

333 

21-28 

\' 

j: Tbii-d vein- 

16-32 

2-00 

18-41 


These ligures Bticm to teach that a new regime\< landed in India attains the norma 
standard oi' health in its third yeiw of residence, and thii.. in the first year both clinmtic and 
epidemic causes tell powerfully against the now material, which suflere in the second season 
also from the same causes in a modified form. 


OoinjWitiou of till) disitb-riiic of 
now ifgimouts, after exdadhi^ ctbolera 
aud di‘atli» fh>m >'iolcnc(\ 


This will be more elcarly defined by placuig the com¬ 
ponents of the death-rate of the three first years of residence 
in contrast:— 


CoinpoeUwn of the Death-rate'of Hew Reg'menh ilnring the fird three gears if Indian Service 

contrasted. 


(C'J10I,H1IA ASl) DKATIIS FltOM VlOl.KN'Cl! KXCI.t DKO.) 


ClUSliS 01 Dsatij. 

Kinit Vi-M 
(ISKMS.) 

Hwoud Yciu 
(IWJ6-70.) 

Third Ymr 
(iMftUTO.) 


Stn-neth, j 

HtrouiftK, 

Btreniflh. 


HDOt 1 

U.iS3 

I9,m* 

; Fevers 

8-46 i 

6-20 

343 

' Heat Apoplexy 

8-18 

2-01 

‘82 

, Dysentery ... .i-. 

3-08 1 

2--i2 

1-49 

i HepatitiK 

3-71 1 

3-33 

2-83 

1 rblhigis pulnioiiulis 

2-38 i 

2-15 

2-16 

: llcHpiratoi-y diHeiiw« 

1-40 

•62 

•76 

f^oiirt discuses 

1 Delirium treuiciiH 

•01 

1-25 

1-12 

•an 

'42 

•30 

All other diseases 

2-00 

2-29 

2-2:1 

: All diseases ... 

_ 

31-74 

19-60 

16-13 


Tlie liitio of liability to death from purely climatic diseases—heat fevers, heat ajioplexy, 
!ind acute dysentery—steadily diminishes daring the first, three years j and hepatitis, heart 
disease, and pl^thisis, the diseases to which the older soldier is more iwenliarly subject, ha*e 
not yet begun to make a decided impression on tbe death-rate of the new body. 

* The (.trcugih ut' the 1-Htb und 62n(l RegunenU it excluded, einco tbe aktiifiiw of 1871 are not yet available. 
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Whilfl tlic ratio of liability to climatic diseaaes dimiuishca, the oauscs of death al(x?r, ahow- 

iiiff that the body uf passins: through distinct changes in ils 
The compmiciiU of the fl«ath-r»te rtjlafcioiis to climatic influences. Heat fevers cuutiiiue to 
rXrn &S ' account for one-foiirth of the mortality, and dysentery lor 

• ono-eighth j but heat apoplexy, which in the lirst year caused 

2(1 per cent, of the total mortality, aflbrds but 10 per cent, in the second year, and 5 f)() in 
tlie third. Again, lu-patitis, which caused 12 per cent, of the totid mortality in the first year, 
gives 17 per cent, in the second and 19 per cent, in the third year j heart disease in the lii>:t 
year made up 3 per cent, of the total, in the second 6‘34 per cent., and in the tliird 7 50 ; 
and the proporl.ion attributed to phthisis was, in the first year 7‘4'9, in the second 10-92, and 
in the thinl 14-50. 

Died out of meli hundred deaihe. 


Povors 

Heal Apoi>k'xy 
l^Hontery 
Hepatitis 
PliUiisia pidmoniilis .. j 
Bespii-atiiry diseases... 
Heart, diseiiBes — ' 
Delirium tremens 
All other diseases 


Firnt Year. 

1 Second Titar. 

Third Vwir. j; 

26-f).’i 

2«-tl 

2:!-()0 

25-79 

10-21 1 


12-55 

l-2-:!-2 1 

lO(M) 

11-97 

M)-!)0 1 

19-ou : 

7-19 

10-92 : 

1 1-.50 1, 

4-4U 

.‘1-17 i 

r.-iMi : 
7-.50 

2-H»l 

(!-;u 

1-98 

‘2-11 

2-lM> 

ti-til 

11-02 

j:V,5o 

l(K)-0() 

100-00 

JUniO 


1 hulcr exposure to the extreme of climatic influences, the sanu-inanifeslations in disease 
Under cx,x»«rc. the sninc nnm,-.. :'1>''1'>‘-\V> 


coinjNi- 

lienUdf the doulh-ralu which rise tu 
the top in new rcf^iincnte, ure develop¬ 
ed in ail cxaggeniled form. 


and dysentery rise to the top; hut, tlic ju-oportiou is reversed, 
.and dysentery occupies tin- first place. 


liatioe for dhcaees developed vnder e.r}ioenre among Troopn neto to the elimale of India. 
Died out of each huudred deaths in JHiiS and lfi.'»9. 


/ 

Ariot Mf iHfiH— { 
Army of Iho . 
^'tir rnc'f. * 

Arni\ of 
Aruiy tin n 

«5m - 
liwly.. 

A nil* (il 


Dyson tury 

38-7 n 

38-08 ) 

i 

3.5-01 •] 

: 

Heat Apoiilexv 

21-92 f 82-20 

20-,t'2 ) 

80-44 

12-54 

(iO-80 

Fevers 

21-03) 

21-34) 

i 

18-05, 

■ 

Hepatitis 

0.581 

6-72'i 

j 

1.T771 

1 

llespinitorv disenses.., 

2-rii- 

2-78 1 

1 

3-02 

j 

Phthisis piiliiiiiimlis .. 
Delirium ti-uiiieus ... 

1-58 

-.50 

2-52 i 
•73 f 

19-50 

5-04 

,1-95 

■.Tl-2o' 

Heart diseases 

-39 1 

•4.8 j 

i 

1-00 

1 

All other diseases 

0-09J 

c ;i3 J 

j 

8-22 J 

i 


loo Oil i UIO OO I HKI tK) j 

I i • 



Hat to per 1,000 in lehich the new Jniii/ of JS.oS died in 185S and 1S59 from the chief eanses 

of mortatitj/. 

(ClfOT.P.IlA AND DbaTHS FKOM VlOt.rtNCK EXCldlDKH.) 


i 

Anny (»r lh»‘ War 
Prnviiict'H, 
IHhH. 

Army iif 1 h5h an 
a hikly. 

Army of \hSa>. 

_ 

i Dysentery 


39-25 

12-.5S^j 

' He.at Apoplexy 

]7‘77 


4-40 I 

1 Fevers 

18.57 

21-93 

0-.58 

j Hepatitis 

5-84 

0-07 

4-80 

: KA^Hpinitory diflcaRt^B,.. 

1 PhthiBifl puluitnialirt... 

2-42 

219 

2-.57 
1-tlO 

•92 

1-78 

j Delii-iinu tremens ... 

-01 

•57 

-09 

1 Heart diseases 

-41 

-40 

-50 

j All othfsr disciiseH 

1 

5-51 

C-17 

2-89 

■ All diseases 

87-02 

101-39 

35-20 i 
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The figurcB for those two years stand alone. They afford an estimate for the loss likely 
to occur, should the occasion arise for throwing a new army into the field, and exposing it 
during the hot season and the rains with insufficient sholter. And the estimate is not 
overstated, for 1868 was essentially a healthy and a non-epidemic year. 

r 

The Daily Sick-rate of New JRegments compared with that of the Army m general., 

Vail]/ f>^i» catmsjicr l.(X)0 qf Strength. 


Die daily mek-rato of 
now regimont* compared 
with that of the army in 
gciii'ml—fnj Under e*. 
poanre in i S58, and fin 
iicwly-nrrivcd regimeuta 
in the lint and aocond 
ynir. na rxnnparttd with 
(e) tlio staniinrd for the 
ten yearn, 1860-69. 


January 

February 

lilaruh 

April 

May 

June 

July 

August 

Septombor 

October 

Nbvoniiwr 

Docomber 


Army of ISSN to 
llio llelii. (»ii«w 
bud; under cx- 
ponin!.) 


827 

741 

85-2 

113-7 

137-1. 

157-0 

140-fi 

143-1 

153-7 

137.5 

100-0 

83-(} 


117-8 


Arm; m n IhmI;, 
iivoru]pM,|-tho ton 
jwf, IhUM— tM. 


67- 7 

68 - 8 
01-2 
0-19 
0!l-2 
70-5 
72-7 
70-3 
7!>-3 
74-4 
04-3 
54-8 


07-1 


Now n-irlmciitb 
In Smt yoar, 

istn-ob. 


48- 0 
47-6 

49- 1 
57-4 
61-8 
76-3 
72-3 
76-0 

80- 7 

81- 1 
05-8 
.55-4 


6-4-0 


Nowroaimonto | 
to Mfond your, 
lNt)6-7i>. 


64-8 

63-7 

51-5 

58-2 

B8'l 

70- 1 
69-3 

71- 1 
81-1 
80-9 
67-0 
46-1 


64-6 


Landing in India at the healthiest season of the year, new regiments natortilly give in the 
first months a lower daily sick-rnte than those regiments which h.avo tlieir sick remaining from the 
previous year. This point is illustrated in looking at the daily siek-ratc of the same Iwdy in tho 
second yoar, which, although still below the average for Iheai-tny reganlod us a bialy, is beginning 
(o ai)i)roximate to the general standard. Tlieso remarks api»ly to the daily siek-rates of .lamiaiy, 
Februaiy^, and Martth; the new body shows eomtisteiitly the lowest rate, the same Ijody in the 
year following comes next, and it is superior to the standard formed for the army generally 
from the statistics of the years 18(50-fil). With the selling in of tho hot season, the daily 
siek-rate increases mouth by mouth, rising from 67 per 1 .Uliu in April to 02 iii iday, and to 
76 in .Tune. With the clouding over of the sky, ai^Jy the setting in of monsoon influences, 
further rise is airested during July and August; hut tin* persisleuce of heat and moisture 
brings about q)t«ial manifestations in disease, and tlie highest sick-rate of the year is attaiiieil 
in Septemljer and October, when 8 jmr cent, of the strcngtli is constantly under treatment. The 
ratio of November indicates that the sick arc rapidly leaving the hospit^, .md from December 
to the March following, the siek-rate remains steadily l»ctween 52 and 55 per 1,000. 

In the second year th^^ntme is re|K!atetl. Tliere is the sudden rise from 52 to 5.S in 
April; and for the next four monUis the daily-siek exmtinues tixed at 7 ix;r cent., and it rises 
to H jKT cent, in September and October. The dimimition of sickness in November and (he 
fall to a minimum in Deecmlior is parallel with the diminution and lull obsfu'ved in the pre¬ 
vious year. 


In the case of the army of 1858, the daily siek-rate of tho hot si‘ason was eonsislentJy 
douhle of that of the standard, for eacli month from May to OetoIxT. In May and Oetohur 
llie nitio was the same, 137 i)cr 1,000; the maximum was attainwl in June and September, 
when the ratios were 157 and 154, the former indicative of the j)redominanco of diseases due to 
heat influenw, and the latter to tho almost universal prevalence of the visceral afiwtions deter¬ 
mined by heat, moisture, and ciposnt^e. In July and August, the interval between the maxima, 
110 and 113 per 1,000 were constantly under treatment. The oecnrrenee of high ratios in the 
cold months implies merely the accumulation of eases of serious sickness remaining over 
fmm tho unhealthy season. 

• *"** • 

It IS unfilir to place the standard of the ten years in comparison with the monthly sickness 

of new regiments. The statistics of had sUitions and bad 
years, which, as I have said, have had no special effect in 
raising the siek-rate of new regiments, have in every year 
added mnch to the siek-rate of the army os a body. The 
opening paragraph of tho thii-d section of this paper, where 
^ ' the statistics of old and new troops cantoned in the same ‘to- 

tion in the same year are exhibited in contrast, shows that the daily siek-rate is very much in 
excess in the case of the young regiments—being in the aggregate of the examples tuhulaU'd 
as tSl to .52 on the average for the yeai-. 


The statiaHcs of old and new troop! 
oiiilmied luaethor in the snino year 
nffonl the proper contrast of sick-;:al(s. 
Tliiw aro much in excess in the ease 
of tho new. 






AS AFFECTING THE MORTALITY AND INVALIDINO OF THE EUROPEAN ARMY. 247 


These remarks apply to the admissioH'rate also. The statistics of the new and old 

troops cantoned toji^ther show tlie admission-rate of the new 
regiments as 2,026, in contrast with 1,219 per 1,000 in the 
case of the old. 

kBUVU fSIVSS 

le itundurd for tbn Army. 

Admission-rales of nevaly-arrived Regvmetns contrasted toith the standard for 

the Army in general. 

Admission-rate per 1,000 (f Strength. 


The sdmianon.mtai of the same 
bodim compared, and their cnmixie!. 
tipo !q thejtevr Iwdlca controatod with 
the 




Nswit-assivsii Bxamxan. 


Causxs Of Anioanon. 

Standard of tUo 
1U yean 

ISSA^IO, (Orst 
year.) 

i£MI6*70» (Mt'Oiid 
year.) 

New Army in 
tho Held, IHOB. 

Cholera ... 

U-7 

187 

4-6 

6-0 

Iiilormittont Fevers _ ... 

Remittent and Continued 

439 0 

1400 

346-71 

13.33-3 

Fevers 

mo 

383-9 

23773 


Heat Apoplexy 

43 

lC-8 

4*0 

66-8 

Delirium tremens 

4-7 

.3-0 

.')-3 

62 

Dysentery 

48-9 

6fi-2 

47-3 

2.31-7 

Diarrhusa 

1094 

163-1 

880 

303-6 

Hepatitis 

692 

36-6 

62-4 

69-0 

Plilliisis pulmonalis 

• 8-2 

122 

11-3 

60 

Itespiratory diseakes 

747 

87-.3 

68-9 

92-3 

Venerijnl diseases 

266-5 

2;i6-4 

238-6 

270-6 

All oilier causes 

6323 

486-C 

466-1 

7250 

AttCAVSKS 

17610 

1638-4 

1560-4 

3008-4 


Many circunistanees couiliice to make tlie aggr<‘gatc of the admission-rate of now troops 
approach to the aggregate of 1h<; standard f()r the army in general. New troops eome from 
England with eonstii.iitions which are supposed to he sound, while the older soldier is eonstanlly 
liable to th‘e revniToiuT of disesise in thyourse of the deterioration which his system naturally 
undergoes under the i>rolongation ofcj^sure to the climate of India, 'fhe radical distinction is, 
that the newly-arrived soldier sulfers from acute ilisease, and the older soldier from chronic 
disease; while the admission-rate of the new solilier is very much in excess as regards acute 
disease, it is much below the average when the statistics oi' chronic disciise arc phiced side 
by side. 

The same diseases which determine the special constitution of the death-rate in the case of 

iu!w regiments appear in (yLcess in the admission-rate. Thc 
Tho charactcristie oomponontfl of fevers of the hot season are doubled, and the liability to heat 

wo.}-»m tw«t th.»».u.i 
dysenbiry and diarrhoea also rise much above the standard 
rate. On the other hand, fevers returned as inteiinittent are shown to lie three times more 
prevalent among the old than the young, and hepatitis, which in the young gives a ratio of 36, 
stands on the average of the ten years at 59. 

In the second year of residence the lulmission-ratcs arc rapidly approaching the standard. 
These approximsto to the »tan.lard <cver8, heat anoploxv, dysentery, and diarrheea are 

OK regiuienta beeoina older in Tolation to running down m the scale; and hepatitis and inter mittcnts 
the climeto of India. have riscu in proportion. 

But the ratio for intennittents shown in the table ^or troops in the second year is exag¬ 
gerated. The 92nd, 85th, and l-6th Itegimeuts had the 
misfortune to be cantoned withiu the aiysa covered by epidemic 
malaria in 1869; and these three regiments alone, stationed 
at Jiillundur, Moean Mcer, and RauTiljiiiHalHJi xiinof a stnmgth 
of2,500, furnished upwards of 3,000 admissions from malarious 
fevers between August and December. The remainder of the body in its second year, cantoned 
on the east of the line limiting the epidemic malaria of the year, gave, in the same months, less 
than 1,000 admissions out of a strength of 12,000. 

It is a contingency, and a fortunate one, that regiments on their first year have sutfered so 
little from intermitteuts; the history of former years tells how terriblo in some cast's has licen 
the mortality when a regiment new to India, after the suffering incident to the first 
hot season, has in the later months chanced to be included in a provincial area suffering 
universally from an epochal visitation of malarious fever. An example of this occurring in 
the period under consideration, was that of the 2 let Fusiliers at Kurrachee in 1869. 

P 2 


The rcintiun of new troops to the 
iuRuonce of epidemie uinlnriH is a 
contiugenry. Tlio coniHX)aciives of 
exjtostiro may bo very serious in the 
case of newly-arrived regiments. 
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Standuig gg the figores do in the preceding table> tlw comparatiTe exclusion of the element 

uf malarious fevers is of advantagt!, as teaching that the fevers 
The fevem frm whtoh uew wjfi- ^rhidi the young men chiefly suffer are of climatic and 

McoSir" "ot of specific origin. The flgurcs for 1868, t^en monU» 

hy month, show this |»erfw!tly. ITie characteristic of a non- 
epidemic year is tlie fall of the fevor-mte from the hot season to the end of the year; while a, 
rapid rise unlminating in October and November marks un ejudemic season. 


We /ever-admissiont of 1868 shown month hy month, to indicate the characteristics of a non- 

epidemic year. 

[Ani, VABiCTiEfi OK FnvKH IN A Stbenoth of 80,000.] 



Jonuar)'. ^ 

FebiMury. 

Uarch. l 

April. 

may. 

Juni*. 

•laly. 

1 AllKBHt. 

Sept. 

()o(d)ber. 

Nov. 

Doci 

1H58 ... 

1 

700 

830 

1,710 

3,072 

6,1108 

6,547 

1 

6,190 

6,011 

4140 

».468 

1,676 

1,090 


Although 18.68 was a healtliy and non-ej)idemic year, the lulmission-rate, as shown in the 
last column of the table on the previous page, was excessively high, heat fevers, dyscntt'ry, and 
heat ajiojdexy having provailwl to an enormous extent. And this is no exaggerated estimate; 
for the very same ratios will certainly re*np|>ear, should a now army again l»e subjectexl to tlie 
same degree of cxiwsure as in J 858. 

Invalidiiiff-rates of newly-arrived regiments contrasted with the rates for the 

Army as a body. 

We are prepared to find that the invalidiiig-rate for new regimente Is laslow the 
Iiivalidinff-rutp iiiid its comiswilton, averagi! for the army; and W'hile the tables whhh follow show 
for trooiw hi tln> first niid secmid year* that it is SO, they show also that even in the second and third 
lit Indian Sondoo, contrantfd. years almost as many imm are invalidid us from old regi¬ 

ments. It is in the third year that, the new Imdy furnishes very nearly the same ratio of 
invaliding, and the same details in the comjiositiou of tlie ratio, us tlie army taken on the 
average. 


Invalidiiig-rates in the first and second yearp of Indian Service contrasted. 
[llEUIMENTAL StBENOTU BEKBESENTED— 14,198 IN FIBM YEAK, AND 15,016 IN SECOND YBAB.] 



NtrunER Ihtalidbd. 

iNTAtlDXn PXX 1,0(K). 


CAUSES OF INVAUDIKO. 

Ftrai Year. 

S(*roiMl 

Vt*ar. 

FlKft Yew. 

Bitcnnd 
• Ypur. 

Amiy uf 186 







Fever 

21 

34 

1-66 

2-20 

6’41 

Nunstrako, results of 

12 

(i 

■83 

•40 

•67 

Dysuiitery and Diarrluna 

48 

63 

3-32 

3-63 

6-<i6 

llr]utlitiB 

49 

122 

3’38 

812 

406 

8|>lc«u eulargement ... 

»•< 

3 


•20 

... 

Scrofula ... 


8 


.6:1 


Phthisis pulmonalis 

96 

82 

6-66 

6-4(! 

13» 

Ithruinatuiu 

26 

38 

1-72 

26:i 

4-.36 

Svpliilis ... ... 

26 

31 

1-72 

206 

101 

Striuture of nretbra 


4 

... 

•27 


Heart disnase 

Pnlpitatinn 

33 

86 

4 

1 2-28 

603 

1-86 

Bronchitis and Piourisy 

11 

32 

•76 

2-13 

1-68 

Mental aiTcctious ... 

16 

12 

Ml 

•80 

■66 

Co|ihala!a ... 

6 

6 

•41 

•33 



10 

7 

•69 

■47 

•34 

t^htlmlifiid and defective vision 

2 

10 

•14 

■67 

139 

Deafness ... ... 

8 

10 

•20 

•67 


Droiwy 

3 

3 

•20 

•20 


General debility ... ... 

16 

101 

110 

e'73 

200 

Imnries ... 

AU other causes ... 

10 

23 

•69 

1-63 

60() 

30 

44 

2-07 

2-93 

6-82 

• 4 
f 

418 

717 

28-88 

47*75 

_ 

43'69 
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Invaliding of third gear (\%%Mli),eonpared mihjho Invaliding of the Army aeahody^ on 

the at'erage of the yean 18^5*69. 


• 


Amt or Dm* 

Fovor 

2-54 

3-U 

DyKontory ... 

1»4 

2^82 

llrpatitiH 

61)3 

ei«i 

Hnicon disniBe 

Phtbinw puImoDalis 

•30 

•43 

3’4H 

3-(i6 

Itbcmiuitwm... 

4-17 

3-88 

Sypliilis .„ 

2-f)8 

310 

Imirl disease 

321 

374 

UronebiliB and Pleurisy... 

'm 

1-65 

Apo|ib'xy and Epilepsy ... 

1-27 

•70 

Opbthnimia ... ... 

■fi7 

•64 

Debility from climate ... 

8'(l5 

1010 

liiiuries 

All utlier causes 

•75 

•82 

8-41 

7^60 

Invalided jier 1,000 

4e'7.1 

40-10 1 


In tlio inviili(ling-nil(!S of thclirst year, rlobility from cliinaU'jlioartdisi'aHfi, andlieimtitis arc 

reprcHsi'il; tin; a^»g;iv"ak' rak* jx'r 1,001) for these three causes 
nifl invaluUnB.rfitenftlie third yc«r (,f ijivalidinff is in th(‘ first year 0‘7(!, and in the second 

(fcnerully. *078. Jleat fever, sunstroke, and dysenfeiy do not in any 

. year send home a laif'c j»ro|iortioii of the invalids, <‘limatic 
indueuces seeking; other manifestations liy which in the end the eonsfitution is sapiHid | the 
agfjjreg'ate ratios for the three amount only to 5-81 jier 1,000 in the first year, and to (f'lO per 
1,000 ill tlie second. Phthisis gfives a ratio repriHamfingf nearly one-fourth of the invaliding 
from disease in the (irst year; and this disease probably apitears naturally in this position, for 
reasons to which I shall afterwards allude. The ratio, however, as it stands, is higher than 
what is normal •, for one regiment (Her Majesty’s OOth in IHOI) contrilmtod 39 out of the 
total of Of) casi*s, as a seipiel to the fever from which it snffeml so severely. 

As I have said above, it is less acute climatic disease than continued exposure which deter¬ 
mines the extent of invaliding. lieua;, with all its exposure 
ClinrBflter!iitit«oftl|flmvalulmg-rntfl and all its s*ifleriug, the nriny of 1858 gives au invalidiug- 

Indian Service. P*”" excluding injuries, of 

• which <yu!-thifd is made up of dysentery, fever, and apo])lexy. 

Hepatitis, heart disease, and debility Mm climate, representeil in the standard of l865-(»9 by 
a ratio of 20 8!), show in 1858 a ratio 8-51 ]K'r 1,000 only; and, what is remarkable, phthisis 
shows a ratio of only i‘SO jicr 1,000, a result very much at variana* with that shown in the 
case of the new troops in the first and second years, and, indeed, much more favourable than 
that of any year bet ween 1858 and 1870. It is diflicult. to acirouut for the phenomenon unless 
we suppose that the enormous increase of acute disease' afforded in many cases an outlet for the 
elements of disease which, if retained, would have bwome manifest in tubercular deposit. It is 
true that in the case of the army in the field, the dealh-rato ’5'(jfn jihthisis is higher than that 
of Uie anny in any year since 1858; but the increase is not excessive, as might have lieeu 
expected, and, indeed, it is almost identical with that of the new troops in the later yeai’s 


death-rate per 1,000 from Phthms. 


Amt nr thi 

Niw Tsoom. 

Niw Thoom, 

1858 . 

1864 - 89 . 

18 (i 5 - 70 . 

2‘19 

215 

210 


The very interesting question of the etiology of the lung dejposit which is apt to take place 
in young men soon after arrival in India, is further alluded to in the thiid in connec¬ 

tion witii the consideration, of the nature of the tjqihoid of the nuawlimatised, ' 




250 


3)B.*BBT1)SN*S BEFOBT ON AGE AND LENGTH OP SEBTIOE 


Oippendix 


SECTION II. 

THE STATISTICS OF AGE AND LENGTH OF SERVICE IN NEWLY-ARRIVED 
REGIMENTS CONTRASTED WITH THE STANDARDS FOB THE 
ARMY TAKEN AS A BODY. 


Taking the strength from 1865 to 1870, the composition of the army of Bengal at the 

different ages was as follows:— 


CdDiixMitlan by niife of fbe Army of 
BongHl on tbe nvunige for th« ^ yean 
1866-70. 


! Under so. 

K-M. 

U-M. 

so-u. 


40 ud 
apwturdti. 

Tom. 

4-85 

S8-38 

2809 

2017 

\ _ 

7-24 

1'27 

_. 

100 

28’68 


The natural division of the body is into four; boys, young men, mature soldiers, 
and old soldiere. The boys below 20, taking the average of these six years, do not constitute 
one-twentieth of the force; 88 per cent, of the strength was under 25, 28 per cent, above 25 
and under 30, and 29 per cent, was above 80 years of age. The diseases and death-rate of the 
boys is a very important subject for consideration; but, practically,' the (jtiestion resolves itself 
into the study of three bodies—the young men, the mature men, and the old men. 

I have not considered it worth while to make any distinctive ratios for men at the older 

periods, from 35 to 89 and 40 and u])wards. The British 

British solto In India belongs goldier who would be reckoned yt)ung in England, is, in India, 
m 1 man at 80, whetlicr lie reaehes this" ag.- in the course 

of Indian Service or lands with his regiment. 

In newly-arrived regiments, during the same period, the strength of boys has been higher, 

the strength of young and matured men much the same as 
Constitution of newly-arrived regi- tjjo average for the army, and the strength of old men 9 tier 

meiita as rompiirod with tbe staadord __ ® 

for the Army generally. ce*^*- ^ “■^orage 


NEWLV-ABumsD RiioraEisf..?. 18(il-60. 
DiitribuUon of the Strength hg Age on arrival in Mia. 


1 Baluw ao. 

SO-M. 

2fi>29. 

90-31. 

9B-90. 

4i) and 
upwards. 

Total. 

! 

1 

1 2,088 

6,790 

3,993 

2,067 

761 

113 

14,802 

i 1411 


26-97 

13-9C 

6-07 

•77 

100 




.. . _ .. 


J 



. 



19-80 


—.-S 


The dispromtrtion most evident in this table is the excess of old men, one-fifth of the body 
l)eing oomposetl of men whose normal ratios of mortality and invaliding stand far above those 
of the younger men. 

For the earlier years of the period, the strengtliB of the army were, unfortunately, differently 

ComposiUon by Ago of tho naw Army ® 

* ofWs. ^ different ages was very nearly what is sliotyii above for the 

new regiments :— 


Armg of AprU 1868—DwIniK/iow rfthe Strength hy Age, 


. so uid nndttr. 

9148. 

9748. 

96 and upward.. 

Tom. 

j 6,967 

18,662 

14,861 

2,820 

42,800 

16-28 

48-68 

83-66 

6-59 

100 


Tlicse are tbe strengths wliich I shall oomiiare in the following tables j and although the 
ratios for the two periods 1868-62 and 1868-70 cannot be accurately placed one beside the other 
for comparison, the general lessons will be found of the same import. 
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Whichever body we may choose for illustration, the rapidity of the increase of tin* 
The ratio of liability to iiooth and dcath-nito With affc is most striking. Whether under ex- 
iDvalidiiidr iucraamoi rapidly with od- posare, in the routine of cantonment life, or in the speeiul 
vauciugBgo. • conditions of the newly-arrived body, the phenomenon is 

» constant:— 


Jjealh-rate» at tie different agee compared (a) in the new Army of 1858, (i) in the Army ae « 
body from 1805 to 1870, md'{e and d) in newly-arrived regiment* from 1864 to 1870. 


(«) —'Arin> «f IHGH. 



*0 uid andar. 

21.25. 

2e>96. 

sn and 
Bpwarda. 


Died per 1,(KX) 

'18-80 

74:«i 

108-07 

131-9* 


Rivtio of liability 

lU-4,4 

2<)*48 

, 

29-7e 

.30.33 

100-00 


(6).—Amiy u a boityi 1IIW*70. 





(KiCLUDIKO CsOLtBA.) 




ITmtor SO. 

20.21. 

2C-39. 

dO and 
upwards. 


1 

1 Difjd jKJr 

7-01 

13-07 

17-41 

2«-94 


ihitio of liability 

11-00 

hm 

35-37 

43-02 

100-00 


(r))r'N^wly«Arrivn<] 7U>plmeiitii, 

(KxoLrDiiro CaotMA.) 


• 

Oiider 20. 

SO-34. 

• 

28-26. 

60 And 
npwArdti. 


j Died [w 1,(K)0 

12-93’ 

21-87 

39-32, 

47-08 

i 

[ 

of liability 

10-41 

30-03 

31-00 

37-91 

loo-ix) jj 

■ (A- 

-Niwly-arrJvod RejylmeiitB In w«««d yeata 1868-70. 




(Exoiivnofa Cuoau*.) 

*» 

1 


VndAr 

20-21. 

26.20. 

m And 
uimardA. 


Died ])or 1,000 

.3-96 

IS'Rl 

2308 

36 0] 


Ratio of liability 

603 

20-18 

29-41 

46;38 

liKKIO 1 

__ __r 

_ _ _ 

. - 



=■-.-..11.:; .. 


Army of X*)8-6*—Ratio in which 
’ the nuin at differunt affca died from 
the diaraaea apccial to the luiucclimu- 
tiaad throughout tho period 


1 might here show tho same phenomenon of increase wjth ago of the invaliding-rate, but 

this subiect will be subswpiontly considered. • ii i 

In'the first section 1 have shown that the diseases which rise to tho top m tlw newly- 

arrived regiments are—heat fevers, beat apoplexy, and dysentery, 
hciiatitis holding an important but secondly pJacts in tho 
scale. In the table which follows, the ratio in which tlie men 
at the dificrent ages die<l from these diseases ociween 1858 
and 18fiii is shown. The first half of the table illustrates very 
beautifully, bow, while during this jieriod tho death-rate became less year by year, the improve- 
nieut t.K.‘k place in men at all the iKirimls. But tlie lablc aa a whole is chielly mtonded to 
show the rate, of liability in the same year of men of difierent ag<*. Thus, heat apoplexy is 
the diseum’ to which the old soldier is always ivady to succumb, and in IboS, while 7 pw ] 
of boys, of ‘20 and under, died, 30 iM>r 1,000 of men above 35 were lost; or, m other words, if the 
ratio of liability to die be estimated at 100, the li-ability in the case of the two ebisscs was H-51 
and 43-80 resjiwtivcly, or nearly five times as great in the one as in the other. Or. 
to reverse the case, in 1800, young boys died of fevers at Ibe rate of 5-58 i>er 1,000, while the 

Q 3 








252 


I)R. BRTDEN’s IlEPOUT ON AGE AND LENGTH OP SERVICE 


[ Append 


men above 35 lost only 273 per 1,000 from the same cause, tlw ratio of liability being in the 
ease of tlie young 85'34, and in the ease of the old 17'28. 

Tabu akowing ike ratio in wkieh men of different age» died from Fevere, Heat Apeggleidg, Dysentery, 

and Hepatitis heUoeen 1858 and 1862.* 


Dho mil 1,000 or StuMom ,| Ktno or muuity hi PiiEc»t«ei«. 


CAuaxs or lliAVS. 

20 and 
under^ 

81 to 86. 

36 to 96. 

Upwarda 
of 96. 

20 and 
under. 

81 to IS, 

86 to »5. 

Upwards 
of 3S. 

ToiiH. 


ri858 

141)6 

16-24 

14-76 

171)2 

22-65 

26-16 

23-78 

27-41 

UK) 

KfiVEH« 

18i5if 

11-62 

8-66 

5-80 

0-69 

32-38 

24-36 

16-31 

26-96 

UK) 

11861) 

6-58 

4-28 

3-20 

273 

36 34 

27-U 

20-27 

17-28 

100 


1,1862 

2'06 

4-30 

SIX) 

3-60 

21-16 

80-86 

21-52 

26-47 

UK) 


fl868 

, 71)3 

16-23 

24-16 

36-17 

8-61 

18-44 

29-26 

43-80 

UK) 


1860 

8-96 

5-18 

7-63 

9-12 

16-36 

20-08 

29-20 

36-36 

UK) 

Heat Apoplext 

1860 

1-70 

1-83 

2-32 

6-13 

1617 

16-63 

20-96 

4(i-34 

UK) 


1861 

•38 

•90 

1-36 

6-25 

4-28 

1014 

16-20 

70-38 

UK) 


L1802 

•60 

•68 

1-80 

1-6-4 

11-19 

11-85 

40-27t 

36-09t 

UK) 


'1858 

22-39 

30-(W! 

30-67 

38-30 

18-46 

2‘l-79 

26-19 

31-67 

UK) 

lIvsEStaav 

1850 

16-74 

14-42 

13-53 

27-35 

23-24 

20-02 

18-78 

37-96 

UK) 

1860 

4-78 

4-18 

6-07 

7-18 

22-54 

19-71 

23-90 

.33-85 

UK) 

1 

,1862 

•48 

8-00 

3-81 

6-74 

3-68 

231)3 

29-24 

41-f)6 

UK) 


'1868 

3-30 

4-98 

8-01 

9-57 

12-76 

19-2(i 

30-98 

37 <K) 

UK) 

Ukfatitw 

i 

1850 

2-34 

3-87 

6-73 

9-12 

10-61 

17-54 

30-61 

41-34 

UK) 

1860 

UK) 

2-(« 

3-76 

6-47 

8-17 

16-60 

30-64 

44'69 

UK) 


,1862 

1K) 

1-88 

4-00 

3-69 

1)0 

19-62 

42-16 

38-32 

UK) 


The general significance of the table is this—that the young men will die from fevers in us 
great a projiortion as the old men, sninetimiis in a much greater proportion ; that heat a]Miplexy, 
while it may attack men of all ngt.‘s, is specially the disease of the old soldier; that while under 
esposiire all classes of the unaccHmatised arc prone to succumb to dysentery nearly in eijual 
projwrtion, the old soldier continueH to die, while the young soldier loses to a great degree his 
susceptibility to dysentery; and that in the case oi' hepatitis there is consisUmtly a broial 
line of distinction between men above and below 25, the ratio of liability being doubled in the 
case of the older class. 

For comparison, I shall place here the aggregates for the last six years to show the 
Katio of liability of men at tho gw^t tendency of the young men to Hiiecumii to fever and 
aiflerentagea to the »umo Uini'niiee in of the old men to (lie by heat apoplexy, dysentery, and 
till' Army of 1866-70. hepatitis. 

Army of the Presideney, 1865-70. Patio of liability to death at the different ages, from Fevers, 
Heat Apopletey, Dysentery, and Hepatitis. 



Under 20. 

20 to 84. 

IS to 20. 

80 aud upwardfi. 

Totju, 

Fevers 

301)7 

32-08 

17-85 

20-00 

1(K)1K) 

Heat Apoplexy... 

1065 

13-80 

26-16 

40-50 

1001KJ 

I)ysont('ry 

Uopatitis 

7-21 

23-04 

20-24 

40-51 

KKVOO 

•87 

16-78 

29-49 

62-86 

UK)-0f) 


To link on the statistics of the earlier \rith the later jieriod, the tables for 1803 and 
Heaults in tho army of 1863-64, a interpoi^Kl; those are ar^ged after the method 

Iiody of men well acclimatiiied, in followed in tho subsequent years. In both years the favour- 
whioU the proportion of now loldiora able death-rate of the older soldiers is worthy of note, an 
waa compamtivoly amali. oecurrence due, no doubt, to the circumstance, tliat the men 

of the army aliove 30 had reached tkis through Indian Service, and were not men landed 
in India and jiassing through the experience incident to new comers. The death-rates for 
the young men am also very favourable in both years, although the deaths ol‘ young men in 
the three new"’n^'menls which came to India in J864, eontributed considerably to tho ratio 
in tho latter year. 

Died per 1,000 of Strength in 1863 and 1864. 


I 


(Exclviiiso CaoLSiA.) 


I 

Vndn- S). 

£0 tu 84. 

26 to 80. 

30 and 
upwards. 

! K 1863 

6-08 

13-95 

34--M5 

2616 

1 1864 

9-92 

9-61 

20-78 

27-64 


* ThQ lloiunii fur IMl iMilnK imperfecti tho ration for tlio yoar arr omtttod iu thU Table except lu tbe case of Heat Apoplexy, 
t TU«»e are ration for tuuaU namoorn. The Ueatha tiroiu lloal Apoplexy lu IWi mete 61 ouly. 
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I.i 


The component elements of these rates are also consistent with those of the tables which 
follow:— 










Distribution of the Strength of the Armg according to Age at the beginning of 1S64. 
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It may be well to note that occaaionally a ratio of 
liability shows a romarkable excess and stands out pro¬ 
minently Bs an apparent exception in the harmony of the 
tables. Such ratios are generally tlie equivalent of single 
cases, as will l)e seen by reference to the actuals appendinl. 

In the table showing the a^^egates for the six years 1866-70,* all such minor sources 
Thn r«ult« for thf period 1886-70 discrepancy are removed. The table may be accepted as 
shown in tho iiggregato for *11 cnuiw* showing almost in jicrfeetion, the normal ratios in which men 
component! of the are lialde to die at the different ages. This fable comes up 
iiB 1 08 . ^ ^ jjgjj yf gtandai-d; and whether tiikcn us a whole or 

in detail, I lielieyc it to represent with accuracy the toqjefftations which we may entertain when 
violently disturbing causes of mortality are not present. Tlio following are the totals :— 

Difd per 1,000 on the Average of the sh yearn 186,6-70. 


'Hie ratio of liability indicated mnat 
in 0 few iiutiuicea bo IwAoil at in rula- 
tinn to tlio actual! ibown in the •nnio 
Ublo, having oomotiniea no real eignifl- 
•uiO! in case! which appoiir cxcepUoiud. 
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mill npwtmlK. ; 
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Fever is the special disease of tbe boys and the young men, in wliom, liowevtT, the 
system is gradually preparwl for the invasion of climatic disease. Tbe men from 2.6 to 20 
show ratios immonwjly increased in all diseases of deterioration ; licart disease is live times 
ns jirevalent as in tbe forme* class, heal, apoplexy is doubled, and the liability to hepatitis is 
on 17 to ,‘iO. Phthisis, too, is rapidly increasing; and the clfects of (Iriinkoiiness be(!ome visible 
in tbe temhmey tt) die by delirium tremens, wbieb is first devcloj)ed at this ja'riod of life. 
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I hnvo said that the soldier is old at thirty. ITio last two columns of'the table show 
TJ.e ratio, d mortality .nd iavrild- which 


were enough in the men between 25 and 2U, nse in the 
old soldier to an enormous ratio; and the same is true of his 

- invaliding. 

Slaiement dowiiiff »* pereeniaffet He liaUlity of the eo/iUer above 30 to die, at eompared 
■irith the men aped from 25 to 29— derived from the table for 1866-70. 


ing in the old noldirr. tlie man above 
IS), compared with thuw for tiie men 
between 2S and JiU 


1 Cana, ov Dun. 

26 to 2». 

.10 and npwatdt. 

Tmi.. 

: Heat Apoplexy 

UH7 

05-43 

100 1 

! Dotirium tremen. 

ISIS 

81-82 

100 

1 l))’«Dntcty ... 

41'.IS 

68-08 

](X) 1 

; Depatilia 

35W) 

61-20 

100 

, Plithiai. pulmonolis 

• .tlC72 

611-28 

100 1 

j Heart dwoaMs... 

24'21 

75-7» 

100 j 

j All other eauM. (oxcludinir Fovor and 




! Cholera) ... ... 

30-28 

68-72 

KKI 

j All t»u«-s (excluding Cltoient) 

30-77 

63-23 

100 


If we lo()l( at the ratio of invaliding for the same period the same grand truth is brought 
out. Ilie ratio of invaliding is consistently doubled in the case of the old soldier, when compared 
with that for men between 25 and 29. 
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Rtdio of Jnvaliiling in mm above 30, compared with tkai for men heUcem 25 and 29. 



lUTAtlDBX) tUU 

llAtlO Of BtABJUTT. 

XsAIt. 







Ut0 2tt. 

30 uid apwards. 

26 to 20. 

30 and upwanlx. 

Tui-ai. 

! 18(i6 

40'1» 

87-20 

34-09 

05-91 

100 

' IH«(5 

41-73 

80-96 

3402 

05-98 

100 

1 1807 

34-30 

79-12 

30-24 

09-7(i 

100 

i 1808 

30-!Kt 

74-09 

29-32 

70-»!8 

loo 

180!) 

40-03 

77-94 

33 93 

0(i-O7 

1(N) 

11870 

40-84 

72-64 

39-26 

00-76 

100 

1866-70 

i 

.39-74 

78-34 

33-00 

fi<i-34 

1(H> 


What body is it, then, which eontrihiites chicHy to determine tlu' standard of invalidii)}; 
The oM .oWiftt make up <«. uwal th« cached of late yoalrs V Not tlie bf.ys nor l.lie yoiniff men , a 


bulk nf Uitt invnlidiug, but the invalid 
iiiK-rntc for young uieu Iiiui largely 
iiicrcoeod in 1869 and 1870. 


body of equal stren{,rth with the men almve 30. 'JIu! invalid¬ 
ing' of the young is but one-tliinl of wliat it ia in men above 
30; for of't,S70 invalids aged above 30, who went home in 
theae six years, there were but 1,022 ngetl from 21 to 21. 1 am (juile ])i¥pared to admit, however, 

that the invaliding in young regiments and among recruits is high, and the table shows that in 
the two lust years the ratio has seriously inereasttd. 


The comjMjsition of the army as regards the ndsitive number of very young men has 
e.ertainly tendwl to increase this invaliding, and the fact is om* well to be weighed that, its 
signiiicamie may he rightly interpreted. The inemise of the ratio in 1809-70 among the 
young men, means, that the numbers new to India have been large, and that the climatic diseases 
to which the young are spixfially liable have been epidemically jmwalent:— 


Tnvaliding-rate per l,W){)/or poung men from H to 24, 18C5-70. 


j IW. 

1 

]Roa. 

1^7. 

man. 

. 

iHdi). 

I«70. 

iH6S-70. 1 

|, 17-31 

21-90 

27-29 , 

23-14 

36-t»2 

37-63 

20-04. J 

' _ --- 

-*.-■ 



_ _ 

_ 



It. has lieen alleged that both as n^gards death and Invaliding, tin* ratios for young boys 
rn-atU imd iuvaliding of h«y« at U.c ^pt to be understiyU'd, ehielly by the fact of bo>s 

npt‘of*.i(t, who tm* Bupjxmttd to hold ti who ootno tio Tiulia l»(.M<iw 20 being' reniovcnl into tlie next eljihs 
pIiiiM! itiU'riiicdiiito briwocn tlui first and before the end of their first, year of service, so that, while their 
second clnsscK. strengths appear as on landing, the death or ijivaliding is 

roconlwl among the men Bg»?d from 20 ni>wards. 1 do not believe that this ohjeetion has inueh 
W'eighl , but I have in this table of invaliding thrown the hoys’of the age of 20 into the 
lower class, retaining the strength as before. This should tell adversely on the ratio for the young 
boys: but as it stands, it is certainly not inferior to tliat of the two higher classes, wliieh 
rej>rt!eents the soldier at his best. I have thought it alw) worth while t,o sehvt from thi- death- 
rolls of these six years the deaths of ky's at the age of 20, which ought perhaps to he di\ i<le<l 
betvvwn the lowest and the second class, and I place it here as alfordiiig an additional ilhistratiou 
of the causes by which the death of the young soldier is brought about;— 


Death at the Age of 20, 180.5-70. 




e.naxH UK Dkitb. 

_ _ 

1H66. 

ISBO. 

, 

KW. 

tSfiS. 

ISSH. 

. 

iSTO. 

Donfhtt at 20, 
Mb yvam, 

1806-7(1. 

lU'HtliM at 30 in 1 
JtcpiiiH'iitN In 1 
the HrMb .Yonr, i 

1 

Cholera 

.s 

1 

26 

2 

20 


51 . 

• 18 i 

Continued Pevor 

5 

11 

6 

10 

22 

13 

00 • . 

17 j 

lleal Apoplexy 

1 

1 

1 

6 

6 

0 

19 

6 

Dym-litery 

1 

3 

1 

1 

3 

1 

10 

4 1 

' Hepatitis 

"i 


1 

1 


3 

4 

1 

: Phthisis 


1 

1 

4 

3 

Itt 

2 ! 

, Hroni-hitis & Pneumonia 

... 

i 




1 

2 

1 i 

' Heart disease 

... 

2 





2 


Other diswises 


1 


i 

"2 

1 

6 


Ace.idont 


1 

... 

1 

1 

2 

5 

' ^ 

Suicide ... 


... 

... 


2 

1 

3 


Sutl'ocatod while drunk 


1 



... 


1 

i 


11 

22 

34 

22 

69 

30 

178 

49 i 
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When we look to the excessive invaliding-rates of the old soldio-, we naturally aak whether 
the increase of the rates of late years has not l)eoti in a g^reat 
measure due to the fact, that the army hw as a body been 
getting older y^r by year^ and thus furni^ing a larger body 
affording the maximum invaliding ratio. The following table' 
will, I tiiink, suggest that such has been the case, It shows 
that the number of really efficient men of the army, those 
fern 20 to 30, has year by year been decreasing, by men pass¬ 
ing into the older grade. Wliile in 1303 we had 76-48 jier cent, of the army composed of men 
between 20 and 30, in 1870 the projwi-tion was CO’OO pet cent, only, Ine proportion 
of this, the best material, has been st^ly decreasing year by year i— 


The proportion of men olove 80 hna 
iiirrcaiK^ yc»r by your from 1865 to 
1870, white the mo»t oIBcicnt clim, the 
men from 20 to 30, bus dimimiiht<d t 
mid this bring tlie cane, wo m«y expect 
till! iiiv«lidiiig-riit(! to rite rcktivo to 
till) iiicrciiM! of old toMien. 


Slakmeut dowkff th« demate par by par of the nunber of wen between 20 and 30, who eon- 
tlitule the rnoit efftcieni body for terptee in India, and the eteady inmate ta im» above 30. 
Men from 20 io 80, per cent, of the 2bfol Strength ef the Army. 


jsa 

1864. 

1866. 

1866. 

1867. 

1868, 

1869, 

1870. 

7f.''W 

j 76'88 

76-71 ' 

6»-3& 

66-48 

68-00 

61-69 

60-00 


And the ratio of the men above 80 has been rising steadily in li]f;e proportion :■ 


Mm above 30. per rent, tf the Total Strength of the Army. 


1863, 

18114. 

1 

1806. 

1866. 

1867. 

1868. 

li 

1 1 
{ 

! 

1870. 

20-29 

21-70 

20-63 

27-30 

29-62 

80-11 

81-88 

33-92 


In the earlier years of the jxn-iod, the proportion of old men was one-fifth, in 1800 and 1870 
the proportion was one-third, and this third of the army is a body which consistently gives an 
invaliding ratio of nearly 8 pr cent. , 


Army of the Bengal Preiidency, 1863-70. Qmpotiimoftk etrength at the different aget in each 
year, thowkg how the yovng and the old eompotieiitt have inmated, while the moit efficient 
body has girogrmively diminithed in tirengtk * 


Aus. 

1863. 

1864. 

1866. 

1866. 

1867. 

1808. 

1869. 

1870. 

I’lwlcr 20. 

c 

3'23 

2-42 

3-66 

3-36 

4-90 

4-89 

6-48 

6'(» 

20t«24. 

311-79 

30-84 

34-32 

26-87 

22-59 

26-88 

28-34 

29-(« 

25l(.29. 

86-69 

.39-04 

41'39 

42-48 

42-89 

88-12 

38-86 1 

30-97 

30 and upwards. 

20-29 

21-70 

20-63 

1 

27-80 

29-62 

80-11 

31-83 i 

83-92 

Total 

100-00 

KKI'OO 

i lOO-OO 

100-00 

100-00 

100-00 

100-00 

100-00 






Liitriluiion of the Strength of Begimnit in their Pint Tear of Indian Service according to Age, 1864-69. 
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In contrast to the ratio for the army as a whole for the period 1865-70,1 shall now show 
how ag<i aflwits the men of newly-arrived regiments as regards their death and invaliding :— 



* 













Bidrihntion according to Age of the Strength cf Regitnents in their Second Tear of Indian Service, 1SC5-70. 
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The (l«atli-mtc at tlifTercnt nfpM in 
newly-arrived rog'unenta. Thu rote 
iucroaiies stca&ily with age. 


The fact that men of newly-arrived ropmimls die in a 
much higher ratio than the army in general ha* been clearly 
exhibited, llie aarae is true for the men of all ages;— 


Deaih-rate per 1,000 «i! (he different Ages. Average for the Army, 1805-70, 
and for newly-arrived Regiments, ISfi l-OO. * 


I Array of 18G6-70 
I Nuw Eegimentu, 1864-09 



(Ext'iunxiio CUOLKltA.) 1 


Uodtir 20. 

20 to 24. 

Zip to 20, 

20 and 
upwitniH. 

... 

7-61 

12-93 

13-07 

24-87 

17-41 

30-:l2 

29-94 i 
47-08 j 


Deerpawa tu the accouj year at all 
tigi'H. lint the rclntivo liability to 
■Icutli at the different ago* rnntinnes, 
and piDgniaMM towarda the eUmlard. 


In the second year, the diminution which takes place in 
Uio dcath-iate is shown also in the ease of each class :— 


Death-rates in the First and Second Years of Indian Service contrasted at the different Ages. 



(KlCLVDlHIil (*UOI.XUA.) 

* 

Under !^. 

20 to 21. 

•Mi to 2D, 

:to hikI 
n|iwarUK. 

First year ... 

SeiHinil year 

12-03 

396 

21-87 

35-84 

:i9-.32 

23-(t8 

47-08 

3f)-(il 


But while the death-rates diminish so reraarkiihly, the relative liability to death at the 
different agi?* is not much altered, and in the ratios for the seiiond year of residence, we lind 
it fast running towards the standard- * 

• 

Cowparatiee liability to death at different ages contrasted in the case of the newly-arrived and 

the Army as a body. 



Diidor 20. 

20 to 24. 

2S to 2U. 

00 anil 
upwards. 

Torii. 

SUndard, 1M5-70 
Itiiguncnts in sMond year 
Itegiuiunta in first yooi- ... 

11-09 

6-03 

10-41 

19- 92 

20- 18 
20 02 

26-37 

29-41 

:n-«(i 

4:i-62 

45'38 

37-91 

KK) 

1(X) 

IIXI 


Looking at the columns showing the rsimposition of the death-rate in the first year, we 
have no difficulty in recognising that the young material is tluif best qualified to stand the 
chmate of India. It is not that tho young do not suffer in an ec^ital degree from the diseases 
of the unacclimatised with the older men. But the young constitution possesses the |Kiwer of 
resiliency ,* and while the older man dies, the younger recovers, and is not necessarily damagiKl 
for Indian Service by the foot that he has sudbred from serious illness in his first ycoi' of 
residence. 



Diafriiution according to Age of the Strength of Regiments in their First Tear of Indian Service, 1S6J-69. 



* Generaltr tb« rwult of terer or beat apoplexy. 

t The meo trhose ag«s are Ktiime4 as ^ an; iadade^ in the yoacgext group. Tbe ratio per 1,C€0 of streagth xcaat l>e regarded as approumaie oatr, sdoce tbe stmigth oa aniral U giveo^fbr mea l>elow SO. 














DUirihntion according to Age of the Strength of Regiments in their Second Year of Indian Service, 1865-70. 



An. Cattssbs 49 233 | W8 ■ 238 | 33*28 41*74 | 46*16 ; 74*49 ' 16*58 I 21*44 1 23*7l j 38*27 ' 
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The inraliillng-mto i*. fteiicrally 
Riwaking, Iciw nt all iigea in the ilrat 
year, nxr^iMive at all uecs in the lecond 
yeaft and n])proaehea the standard, 
except ill the ease of the old men, in 
the third year of aenrieo. 


I luiTC showa how in the third year of residence the jnvaliding-ratio very nearly approaches, 
oven in its details, the ratio for tiic army as u body. At the 
younger ages tlie disparity from the standard is not great; 

but a ratio of 06 per 1,000 for the men above 30 shows how 

J uickly the old soldier new to India becomes inefficient from 
iseascB of deterioration. When divided ofl* according to age, 
the ratios in tJie second year of residence stand much above 
the average of the six years 1865-70; it s^ms, indeed, as if the invaliding of the second year 
included the men who escaped going home at the close of the first year, as well as tlie ratio 

normal for the year itself. The ratios for the first year of residence are lower at all l^^^!s, but 

this is what might have been expected. In the first year disease falls shaqdy on the newly- 
arrived, but the elasticity of the system counterbalauees the effect of the shock, and during 
the cold season the constitution is placed in conditions so favourable that the necessity for change 
to Europe is avoided. 

Perhaps the most extraordinary feature in the invaliding tables for the first and second 
tlio inviJlidisB 

mill cUutiK from hairt dimiaw In men m the second year suggests, that the hahility to 
iii wly-iirrived nigimauU in relation to this great Cause of invaliding is least in old soldiers and highest 

among the young boys, ranging thus:— 


^ and under. 

SI to S4. 

W lo 29. 

80 and 
Qpwurdg. 

Torn. 

8210 

20'30 

24'35 

17-26 

100 

* 


Out of astrengtli, below 24, of 7,076, we find 48 invalided for heart disease; and out of 7,667, 
of 2.6 and upwards, 40 only. This is in direct contradiction to the death tables. The tables for 
tlie iwriod 1865 to ,1870 show, that in these years 13 men only below 24 died; while, in the same 
jiorifsl, 250 men of 25 and alwve, died from heart disease. And, again, the tables showing the 
deaths in the first and second years of residenw repeat the same as regards the mortidity from 
heait disease; 3 men only below 24 died, against 26 who died at tlie late period of life. Tliere 
is a curious problem, involving the etiblogy of heart disease, contained in this I’cmarkablc anta¬ 
gonism between the relation of the ratios of death and invaliding to age. It seems as if the 
aimania of the young, develojied under climatic influence, veiy rajiidly determines the tendency 
to functional disease of the heart, which, again, lays the foundation of the organic disease so 
exlcnsively developed in old soldiers, as the very largeeuumber of deaths from valvtilar disease 
and aortic aneurism w’hieh iwieur in every year testifies. 

JJhtrihulion according to Age of jhe Strength of liegimnts in their Third Tear of Indian 

Service, 1866-70.* 


HTSRMatH AT ntteiVHIllO OR 
Trihd Ybah. 

Vnilor 30. 

20 to 1 ) 1 . 

3RU)29. 

80 to SI 

36 to 39. 

'lUand 

Qpwarda. 

• 

811 

6,266 

4,244 


8,018 


2,031 

■ 848 

189 


Caum of Invaliding in the Third Tear of Service, and the Invaliding~ratei at the different 

Agee. 


CxUBXS OP IXTALtll' 

ixa. 


Nvilsu IsvxLUBD. I IiTxusn rn 1,000 nr BTXaxani. 


Ftwers 

Dysciitory and 
Dinrrliina , 
Hoiiiitilis 
I’htliMio nulmoii- 
slix 

Heart diissise uiid 
Palpitation ... 
Mania 
Doliilily 

Klieumaiiani ... 
Pypliilia 

All oilier causes... 
Ali Causes 


and 

under. 

21 to 
34. 

26 to 
2U. 

IKiand 
upwards, j 

20 and 
under. 

21 to 

V 

30 and 
UpWBnU. 

30 and 
umlor. 

21 to 
24. 

28 to 
29. 

uiiwanU. p”**" 

2 

6 

12 

12 

2-47 

1-14 

2-83 

3-98 

28-70 

10-94 

27-16 

88-20 

100 

1 


11 

6 

1-2.8 

1-71 

2-69 

1-99 

16-36 

22 74 

34-46 

26-46 

100 

2 

19^ 

^28 

41 

2-47 

3-61 

6-00 

18-68 

9-41 

18-75 

23-13 

61-71 

100 

3 

14 

15 

16 

3-70 

2-66 

8-63 

4-97 

24-90 

17-90 

23-76 

33-46 

100 

4 

16 

17 

.21 

4-^3 

3-04 

4-01 

6-96 

26-08 

16-05 

21-17 

36-78 

100 

,,, 

1 

6 

12 

... 

-19 

1-18 

3-98 


3-66 

22-06 

74-39 

100 

6 

21 

27 

64 

7-40 

8-99 

6-!)a 

17-89 

20-76 

11-20 

17-86 

60-19 

100 

f 

4 

16 

46 

1-23 

•76 

8-77 

16-24 

6-86 

8-62 

17-96 

72-67 

100 


10 

12 

18 

... 

1-00 

2-88 

6-96 


17-77 

26-47 

66-76 

ICO 

6 

29 

41 

64 

7‘40 

6-60 

9-66 

21-21 

16-91 

12-66 

22-07 

48-46 

100 

1 25 

129 

184 

289 

30-83 

. 

2'4-50 

43-36 

22-*:SCr--;rr 

06-76 

16-85 

12-60 

22-3<i 

49-26 

100 


Rxtio Of Tjiasiutt n Pssossrxexi. 


' Tim itnngtb of the ilind sad Milk Kegtraeutu, wbleh are noir is their third reiir. Is itrack olT. 
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I have arranged in a parallel form, the invaliding of the third year of Indian Servieo also. 

... ...The l-14th and 62nd llegiments, which are now in the Ihinl 

year, ai'o neo-essarily'omitted in this talmlation. Tliis tahlo 
demonstrates strikingly the fact, that it is the old men who arc 
Chiefly lost as Indian service increases; for in this third year no less than !)C per 1,000 of men 
above 30 were removed by invaliding. In short, the body composing the force tliree years in 
India was decimated by tho invaliding of tliis single year. 

It is better to leave out of view tho invaliding for boys under 20, and to view all under 21' 
as one gioup; and the more so, because the aspect of the statistics of the two young groups 
has been damaged by tho endeavour to class lads of 20 with boys, without making an adequate 
addition to the strength of the group/' 

In the third year the standard noimal for the diflbrent ages seems to he attaincsl. As 1 
have siiid, in the first year the difference in the ratio for the classes is not very great, although 
the I'atio is necessarily heavier for the old man tlnm for tho younger. In the sei'oiul year, tho 
rate for the young is much above what it should he when compared with that of the next class; 
but young men snflbr heavily from invaliding in (he second year, fi-om damage to tho svsiem 
during the carrying out of the process of adaptation of tlie constitution to the climate of India. 
Even in tho se(;ond year, however, the ratio for old men is nearly double what it is in the young; 
and this is to be remarked, that while the ratio for the young men comes down in the third year 
and sditlos at a minimum, the loss among Hie old is rapidly progressive, showing that there is no 
itdaptation to the Indian climate of the system of the old soldier:— 

liivaliitinf/per 1,000 in thefirH three yean of Tmlinu Service at different Ages, as cimpiireii with 
• the standard. 



Youirtt 

KKs. 

Matvss 

Old 

Koluirrb. 


ttnti under. 


80 iimi 

Stftsdai'd of ltt65-70 .. 

2fl'nS 

39-71 

78-.11 

Third year 

a6»i 


95-76 

S(von<I year ... 

39-71 

!«■)« 

7-l-‘l9 

Firet. year 

Jll'iii 

36-50 

30-5] 


Wiile it is true that tho old men have sutferod, and will contimu^ to suffer, the truth is 
not to be (.Tisguisinl, that the invaliding young men under 24 has been far alxive tho normal 
averitg<!, eliielly owing to the loss of the second year. Out, of 1,762 men lost by invaliding in 
the first three years of Indian service, 604 were Itelow 2.1, 534 fiijra 25 to 29, and 624 above 
30 years of age. " 

It is a very serious subject for reflection that this body whose statistics we have heou con- 
Ijossliy dciith anil invaliding in new sideving, numbering ululer lo.OOO, should in three years have 
Repmimta in tiie fimt ftrec years oi’ lost by death upwards of 1,300, and by invaliding upwards of 

1,800 of its strength* :— 

Tahte showing tho Strength of the Army of Bengal at the different periods of Indian Service, 
letwean mGa and and the ratio of Jiivaliding in relation to the number of years of 
residence in India, 

(An APl'ttOXlMATF, STilTEMENT). 


StKTlCS IW ]KDU< 

StRBKOTB lir JtAnn VKAB at THR niFPBlIRKT PBHrODII or Sbiitiojt. 

Totai. at 

XAI'JI 

FBHIOD. 

Tktalisbd pbr 1 , 000 . 


IfWI, 

1867 . 

IfifW. 


1870 . 

Army 

of 

Nrw 

BiffRinicntSs 

1804 - 70 . 

Under 1 ycai- ... 

3,596 

4.785 

1 , 6 (H 

6 ,<I 07 

0 , 6.50 

A 710 

27,612 ■) 











38-63 

38-64 

1 to 2 ,Tears 

3.721 

4,008 

4,818 

Alll 

7,116 

4,610 

28 , 419 J 



2 to 3 „ 

3,100 

4,212 

3,089 

3 ,a »8 

3,013 

6,747 

23,569 

40-80 

40-74 

3 to 4 l s) set 

2,803 

2,535 

3,812 

3,607 

3 . 04:3 

3,652 

^ 19,312 

• 

... 

4 to 5 „ 

3,759 

2,873 

2,472 

2,190 

3 .(l.‘W 

2.830 

16,660 

46-00 

... 

5 to 6 „ 

3 R 38 

3 . 09<1 

3,479 

2,176 

8.319 

3 J 211 

18,120 

44-92 

... 

6 to 7 „ 

6,973 

4,105 

3,472 

1,909 

2,410 

2,088 

20,603 

44-94 


Above? „ 

13,800 

12.176 

14,371 

10 ,IH 1 

0,804 

0,109 

62 . 3<!0 

67-66 

... 

Totai, of sach tkau 

39,050 

87,287 

80,047 

33,009 

36,966 

33,602 

216,651 

4 ( 5-17 



* The regiments have, of coarse, been reoroitedi 1 speak of a body whose average strength approximates to 
16.000. 
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And in caa- it should be objected tiiat the old soldiers who liave volunteered from regiments 
_ , „ , „ „ . , poing home from India may have contributed larpcly to the 

Um lo^y invaliding of young regiments, I append thb Mowing 
been, with trifling osiuptions, of men statement, whioh shows that 100 Only, out of the 1,800 inva- 
from one to three yuam in liiOi*. lidg^ ^jjo hod served beyond tliree years in India • 


Statement showing the Number of Soldiers who had served upwards of three years in India, 
invalidedfrom Eegimente in their first three years of Indian Service, 


BiaiHHT. 

18(14. 

1B06. 

1888. 

Tot.i- 


• 




6th liiiioerB 

* < * 

1 

3 

4 

36lli Eegimont ... 

see 

1 

1 

2 

66th . 

••s 

3 

... 

3 


1886. 

1888. 

1887. 


l-llth Regiment ... ... ... 



8 

8 

2-12th „ 

... 

3 

4 

7 

68th „ 

. 1 

6 

... 

7 

A. Brigade, D. Battery, R. 11. Art. 


... 

... 

... 

A* ff B» ,f fi • • 

... 

1 

... 

1 


IW. 

1887.' 

JHOH. 


A. Brigade, A. Battery, E. H. Art. ... 

... 


1 

1 

A. ff H. It It ••• ••• 

... 

... 

... 

... 

A. 11 C. ff ff ••• ••• 

... 

... 

... 

... 

dlstEcgimeut 

2 

1 

7 

10 


1887. 

1808, 

1809. 


Hill Brigade, B. Battery, E. Art. 

0 

... 

a.. 

... 

8th „ C. „ „ ... ••• 

ssa 


... 

... 

Rtli II D. 11 It 

1 

... 

aaa 

1 

l-'drd Begimeut 

‘ 1 

... 

1 

2 

l-6th „ ... * 

1 

3 

6 

9 

37tll ff 

1 

.11 

7 

8 


1888. 

1888. 

187a 


8lb Brigade, £. Battery, R. Art. 

... 

«•. 

1 

1 

8th ff F. 11 II *>. 

... 

... 

1 

1 

8ih II 0> II ' If ••• *«• 

see 

• •a 

a*. 

... 

8ih II II II ••• a** 

a.« 

... 

2 

2 

4tl) IliissarB ... 

«*• 

at. 

4 

4 

I.flth Regiment ... ••• 

»*. 

1 

10 

11 

2*0()ih It III 

i«* 

tss 

•aa 

• a. 

86th II s*< 

1*1 

• ai 

3 

3 

i)2zid „ 

1 

1 

13 

16 


im 

1870. 



I'Ulh Regiment 

(•« 

aaa 

aaa 

... 

G2ud „ ... ... 

1 

1 

... 

2 






'v 





Toiai. 

*1# 

.a. 

... 

100 


How serious is the import of this loss is further shown in the Table annexed, which shows 

how the extent of invaliding is atibeted by length of nsidence 
i,(«« of tho Armj; inVaej*! ty in India. This statement shows, that out of a total of 
^iwmg at diflWeut porioU. of Indian io,ooa--the loss from 1866 to 1870—8,122 men were invalid. 

ed who spent from one to three years only in India. The 
strength available for the calculation of ratios is carried up to seven years only; but it is remark¬ 
able to find tliat for the years from the ibnrth to tlie seventh the nrao invaliding is almost 
identical, whioh indicates probably that at this period of service the army is at its best, sustoiu. 
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ingytar yew a low which is not, on the one hand, exaggerated by the want of adaptation in 
the material new to tlie country, nor, on the other, by the effects of too prolonged exposure to 
tropical influences ;— 

Table ehow'mg the extent qf Invaliding iu relation to Length of Service in Imlia, 




Asmnla 
uf tho 
'•Izroiua 


IBTAUPBP IB lACB YbAJI. 



YBABA IB Ibpia. 


1600. 

1600. 

1667. 

1066. 

1 1000. 

ZS7W. 

DOT l.OUO 
ofbtrcflgth. 

1 jear kid under ... 


996 

184 

149 

127 

164 

222 

149 

J 38'63 

2 years 


1,164 

119 

207 

129 

136 

351 

223 

3 . 


96.3 

70 

86 

17i) 

164 

196 

287 

40*86 

4 . 


796 

96 

01 

145 

136 

181 

149 

46'29 

6 . 


761 

132 

79 

111 

12'! 

164 

141 

46'(Ki 

i\ „ ... 

. . 

814 

239 

187 

• 66 

71 

109 

163 

44-92 

7 „ ... 


924 

886 

178 

144 

48 

6U 

118 

44-94 

8 „ ... 

,,, 

867 

213 

282 

176 

102 

47 

47 


9 „ ... .. 

10 . 

a . . 

12. 

13 . 

14 .. 

A. 

... 

811 

469 

331 

289 

130 

93 

16 

21 

28 

20 

9 

14 

270 

22 

11 

44 

10 

12 

251 

160 

13 

25 

15 

22 

107 
lOG 

108 

12 

10 

18 

115 

97 

98 
87 

11 

13 

48 

63 

73 

101 

75 

14 


16 . 


86 

20 

7 

12 

13 

17 

17 


16 . 


93 

26 

10 

16 

17 

13 

11 

[ 57-66 

17 . 


118 

30 

33 

16 

19 

10 

10 


18 . 


134 

26 

3U 

42 

22 

4 

JO 


lit . 


86 

IN 

20 

14 

2t 

9 

1 


30 ... 


43 

10 

12 

• 6 

6 

8 

1 


21 ... 


18 

4« 

1 

2 

6 

4 

2 


22 „ ... 

... 

11 

2 


1 

2 

3 

3 


23 „ ... 


6 

a- 

1 



3 

2 


34 ... 


6 

1 

1 


1 

1 

1 


25 . • 


2 

• 1 


a« 

... 

1 



26 . 


1 

1 


... 

... 

... 

... 


27 . 


1 

,,, 


... 

1 

... 



28 . 


1 

... 


• a. 

1 

... 



29 „ ... 

... 


... 


*•* 

... 

M. 



30 ... 


••• 

... 

... 

... 




a 

Torn 

... 

10,002 

1,685 

1,762 

1,662 

• 

1,405 

1,8U 

1,694 

46-17 


Notk.—T he Rjiaco dividiofi: the T^blo IndicftUsfi tho divlalon l^twMD the old »nny end the now nimy of IH67-W, which w»e thirteen yeere 
old, ftH rttgwdH Indinn fiorviue, in 1H70. 


• Is it a matter of necessity that young regiments sliould suffer this great damage in the 
early years of residence ? This is a question of the gravest moment, and the laws determining 
disease in the young and unacelimatised demand our must earnest study. 


Leaiht of the Amy from, the chi^ cautet of Mortality in each year from I 860 to 1870, ehown in 

relation to Age-. 

DlSTRIBllTIOH ACCOEDINO TO AOE OF THE AUMY OF THE BeEGAI, PRESIDENCY, 1865-70. 


Yus. 

Xeitl. 

tTndn 10, 

SOtoM. 

20 to 10. 

30 to M. 

^to at. 

40 Ai)d 
npwnrdB* 

Totai. 
ABOVB 30. 

1866 

1866 

1867 

1868 

1889 

1870 


89,722 

87.287 

36,647 

33.6(X) 

36,966 

83,602 

1,453 

1,250 

1,796 

1,642 

2,331 

24)37 

13,633 

10,019 

8,280 

9,0,33 

10,188 

9,726 

16,442 

16,839 

16,714 

12,812 

11,992 

10,376 

6,766 

6,899 

7.634 

7,127 

8,290 

8,022 

2.023 

2,864 

2,762 

2,470 

2,731 

2,848 

416 

416 

471 

625 

424 

496 

8,194 

10,179 

10,867 

10,122 

11,445 

11,366 

A«grepaio of 
BIX yt'ant 

the 

216,728 

10A09 

00378 

83,174 

48.727 

1 

16,688 

2,747^ 

62,162 








02,162 






.... 




4 

U 2 





















Da. bktden’s eepokt 6n age and length oe SEariOE 


CAppmdiz c 


Dealhi of the Amy from thief caueee <f Mortality in each 


Dijnn# Of ISM-fO. 


CaOTM Off PtAIH. 

Yul. 

OndflT 

20. 

sotoai 

St low. 

SO Mill 
upwards. 


1865 ... 

3 

27 

69 

29 

I8<«i ... 

... 

10 

22 

13 


1867 ... 

23 

131 

183 

141 


1868 ... 

7 

11 

18 

21 

ClIOLiiilA 

1869 ... 

18 

168 

176 

219 


1866-70 


343 i 4G1 


47 61 

36 39 

39 35 

41 36 

75 39 

63 33 


Dtx» n* 1,(101). 


KA.no Off f^ADTurr iir ciKourTAOKB. 


''Hpw«niii.l 80. 


8-07 1-98 3-69 8-64 18-62 17-71 3311 3166 

... 1-00' 1-39 1-38 ... 27-35 37-87 34-88 1 

J2-81 16-82 11-65 12-99 34 06 39 70 31-87 31-38 I 
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'row 1865 io 1870, nhown in reliflioit (o Age, —c6utinucil. 
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[Appendix 


DE. BEYBEN’s repoet ON AGE AND LENGTH OP SEEVIOB 


SECTION 

THE PRACTICAL LESSONS TAUGHT BY THE STUDY OF THE STATISTICS CONTAINED 

OF REGIMENTS IN THEIR FIRST 

A study of the two tables which follow will help to impress the truth which I have 
between the ratios of sickness and mortality in new and old 
The itetintice of old and ucw Kep- cantoned together differ. It is impossible to overestimate tbe 
ehuwu in coni^t ." ^ tenderly cared for, if we would avoid a 

1 have not selected these six illustrations j tliey are the whole 
able to bring forward as many more, the truths illustrated would not have been less apiairont:— 
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III. 

JN THE PRECEDING SECTIONS AND DEDUCED FROM THE MEDICAL HISTORY 
YEARS OF INDIAN SERVICE. 

inculcated in general terms in the first section, namely, that there is a radical distinction 
regiments. These tohles show how the ratios for new and old regiments which happen to he 
importence of the lessons which this statement teaches, It tells us plainly, that troops new^ to 
very exaggerated mortality and on enormous invaliding rate in the early years of Indian Service, 
that it was jwssible to bring together from the history of the past seven years. ' But had 1 been 
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BB. BBTBBN’S BEPOET ON AGE ANB LENGTH OF KBBTliE 


[AppaiUUx C 


AGGREGATE OP THE PRECEDING TABLE. 

Acclmatued RegimenU contraited with MegimenU in iheir Firit Year 0 / Indian Service 
cantoned in tie eame Station in tie tame year. 


Stsivotes 
TotaiAdhishok* 

PiivjR Admissions 

Niurnmi DaiiV 
Sick 

Totii.DkatM8,»x. 
CLODINO Cho- 
IiKBA 

(!hoieba Dhaths 


( New Troops 
' I Old Troops 


f New Troops 
(Old Troops 

) New Troops 
j Old Troops 

( New Troops 
I Old Troops 


jb rwilt 

Jus. 

Urff/ 

P«b. 

Mu. 

ApL 

Uoj. 

Jaoe. 

July. 

Aof, 

8m. 

Oet. 

VOT. 

Bee. 

Icorl^ 

jm. 

3.861 

8,138 

4,246 
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4,195 

4,184 

4,122 

A086j8,979 

3,932 

4,111 

3.820 

3 , 77 V 

2,860 

2,287 

4,488 

CO 

o« 

4,267 

4Ji51 

4,242 

4,2184174 

4,166 

4,000 

3,828 

8^78 

883 

218 

642 

663 

816 

941 

622 

9661,084 

608 
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372 

7,656 

832 

m 

626 

440 
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884 

420 

671 

487 
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335 

245 

4,729 

18 

24 

87 

177 

300 

493 

260 

806 
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134 
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19 

16 

66 

48 

66 

97 
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142 
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69 
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111 

2641 

242 
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m 
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184 
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1 

1 

2 

10 
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21 

10 

22 

23 

22 

11 
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3 
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Jtatioe rf Bieinett and Mortality in tie New and Old Troqpe contraeted. 


AnuissiON-BATit ( New Troops 
PBB 1,000 lOldTroops 

Fbvkb-batk pm f Now Troops ,. 
1,000 ...told Troops .. 

Baiit Sick-eatb Ni'w Troops . 

PEE 1.000 ... told Troops ,. 

Dkath-eatb pee"! 

1,000 FEOM AM- New Troops ... 
CAPBES, EXCMD-f Old Troops .. 
IMO Ceoleba...., 

Dkath-batk Troops.., 

’■ ’OldTrOTps ... 


1,000 fbomCeO' 

I-EBA 
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l66-2ll94-3'227-6 

160-9 

288-8:272-4 
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97 - 4 W 26-8 
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lOI-O 
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83-7 

64-0 

1219-4 

7.7 

11-2 

20-6 

42-1 

73*0 
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63-1 

74-7 

69-6 

48-8 

32-0 

18-9 

620-9 

81 

6-7 

123 

11-1 

16-8 

22-8 

28-3 

83-7 

26-4 

29-3 

14-7 

6-8 

226-4 

47-2 

61-9 

67-0 

76-4 

87-0 

106-4 

91-4 

► 94-2 

106-6 

96-0 

76-6 

86-6 

84-2 

46-2 

49-6 

60-6 

66-1 

64-6 

61-8 

68-0 

56’2 

87-0 

66-9 

46-0 

32-7 

62-4 

•4 

-6 

-6 

24 

6-9 

6-1 

2-4 

6-4 

6-8 

6-6 

2-7 

3-4 

43-7 

, -8 

1-3 

•9 

-7 

•6 

. 1-2 

-2 

1-7 

2-2 

1-7 

1-0 

1-6 

18-7 

1-3 



1-4 

... 



13‘6 

39-4 

•6 



48-5 

... 






-2 

3-1 

8-4 


... 

... 
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The bodies compared are in all cases of .nearly equal strength, and the aggrej^te shown 
in either easfe is almost identical. Tliere is but the one difference—the old regiments arc 
composed of acclimatised men, while the new are meeting for the first time the iniiuences 
peculiar to an Indian climate. ^ ^ 

And thcM are the results :— 

(Pee 1,000 op Stbbuoth). 


New Troops... 
Old Troops ... 


AdfnlMion< 

nie. 


Bafl; Mok- 
rete. 

Death<rat«, 

Cboiere 

Deatb'rftto. 

2026-8 

1219-4 

620-9 

225-4 

84-2 

62-4 

43-7 

13-7 

48-6 

7-2 


The 


It may be thought that there is something special in the conditions imder which the 
, , , . , , , cholera death-rate is so immensely exaggerated in the case 

' ia'tos mes sdseteA" troops. The illustration is undoubtedly very strik- 

, ing; but I regard it as showing only in a clearer light the 
truth, that the nnaoclimatised, when ^debilitated towards the close of their first hot season, 
succumb as a body when the unirorsal epidemic influence declares its presence. 

Four of these illustratioBs teach the same thing, and the case of the Buffs suggests how 
ga>at is the risk when tlie year of arrival in India proves to be a‘year in which an epidemic is in 
jirogress 

Ciulera Death of Qld and New Regmenifl cantoned togetier. 



IM*. 

IsttuklHTW, 

BeDirei, 

IMS. 

Meerot, 

im. 

Troop* 

27 

42 

9 

106 

Old Troops 

11 

11 

None. 

6 


The death-rate for all diseases, excluding cholera, is, among the old troops, 18'7 per 1,000, 
and among the new, 43*7, or 30 per 1,000 in excess in the case of the new. The diseases 
of the hot montlu tell excessively against the new soldier. In May and June, among the new 
troops, 13 per 1,000 ore shown as luving died, against 1'7 among the old. The diseases of tl>o 
monsoon season from August to October, are equally in excefa in the body of recently arrived 
men; they give a ratio of IC'8 in the new, in eontradistiuction to a ratio of 8‘6 in the old. 

I have remarked before, that malaria plays no im{K)rtant part in the statistics of troops 
in their first year, which are arranged in thir series of tables. The tevex-mte shown in tiie 
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tabic now under consideration ramdlj and steadily diminishes through the malarious sonsoii, 
that is, from Augnst to the end of the year. Bowel complaints and visceral ciou^ations 
take the place m the fevers of the hot months under the altered meteorology; and while men 
die from dysentery, m well as from heat fevers and beat apoplexy, before the rains set in, 
^Tsentory and hepatitis culminate naturally under the meteorology of the monsoon season. 
•The fevers of the unacclimatised here shown are pme heat fevers. The admission-rate for 
fever in June is 119 per 1,000 in the new regiments, and 23 in the old; in May it is 73 
against 15, and in April 42 against 11. The daily sick-rate and the general admission-rale 
show the same exaggerations in relation to season. 
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SB. BBYDGN’s BEKtET OK lOE AKl) XiEKQIH OE SEEVidil 


[Appeadiz C 


The nitioi for Reginontii «id Bat- 
Mm which have univcd iu India 
botwoea ld04 ond 1868 ahown in de- 
tidl, and contrasted iu the flnt and 
•econd yeaTa of ludiim Service. 


1 have plaoed here tlie table which precedes, to show in* detail, re^*iinent by repment, what I 

have already exhibited in the a^grejfate i&.the first a^on of 
this paper. The annual adnus8ion>rate8, death-rates, and 
invalidinpratcs of the tieoond year for each regiment and 
battery, ore shown in contrast wiw the rates of the first year, 
llie general facts hold—that'by the diminution td' the liability 
to Buccumb in heat influence, the admission-rate is considerably 
less in the second year; that the deaUi-rate is rcnurkably and consistently bw in tlie second 
year; and that the invaliding-rate of the second year is normally nearly doubled, as contrasted 
with the rate in the first year of residence. 

Many disturbing elements enter into the composition of the admission-rate, and some of 
tliesi* I have noted at the foot of the table. It is very important to know how new troojw havc^ 
Iteen affected by residence in special localities, and for future reference I have indicated the 
stations in which the death-rate of regiments in the first year did not exceed 35 in tlie tliousaud. 

Tlie general laws which determine the an^regate ratios I have sketched in the first section, 
'riiese I shall illustrate more in detail from the history of the old army in years subsequent to 
18.58. 

Sir llanold Martin has very well stated the truth, that while the tendency of tlie British 

soldier in India is to deterioration and decay, there is ocoli- 
mutisation to heat, where the constitution is capable of adapt¬ 
ation. The constitution of the young is capable of adaptation. 
The old soldier landed India dies or is invalided; and the 
old soldiers arc the men al)ovo thirty. 

The table annexed illustrates very lieaufSfnlly the adaptation of the army of 1858 to heat 
influence. The diseases developed under heat influence in the newly-arrived, I have shown to be 
heat fevers, heat apoplexy, and d 3 ' 8 entery. We follow the ratios of the army of 1858 onwards 
to np lo which time no new regiment hml lajcn added, and the progressive diminution of 
the ratios for the diseases of the uuacclimatised is more tliamremarkable 


The diwnsM of the uuucelimatiaod 
<1iininl>b ycurby yen Mtbe udapUtiou 
to h«nt influence le perfected. 


Ttiilt! s/imitiff tie ffraihal dminutim of tie ratios for Heat Fevers, Heat Ap^lesy,md Dgseuierg 
in tie new Amy between 1868 and 1863. 

i. 

(Per 1,000 qp Strength). 



HlA( PSVIH. 

UlAt ArtttLMMt, 

t 

nrnnnx. 


Admitted. 

Oled. 

Admitted. 

Died. 

Admitted. 

Died. 

1858 

7729 

16-72 

42-9 

17-77 

' 202-6 

27-14 

lllSil 

dSO't 

6*66 

8-7 

4-10 

118-7 

10-20 

1860 


4-26 

6-2 

2-66 

76-2 

4-68 

1861 

274-8 

3-21 

2-2 

1-34 

66-6 

8-67 

1863 

217'3 

2-76 

1-8 

1-19 

48-8 

2-66 

1863 

143-6 

2-10 

2-3 

1-09 

SZSXtr.vTf. — 

47-0 

2-48 


m 


Tlie signifieanee of the above fable seems to be tliis—that every individual InTidmg 
... India is obliged fo pass through' a process of adaptation to heat, and that when tliis is 
i.ompletcd he is left in a position better calculated to withstand the influences of the hot season. 
Ibis aceliinatising process need not result in disease. In the young fnan's constitution the 
balance bjitween the;*jnonnal relations of the vascular system and the controlling nervous 
influence, may never lie disturbed or destroyed; but the tendency to end in disease is strmig, 
and any atieinpt to force the process must terminate in disaster. This is the Tneuning of the 
excessive admission-rates and death-rates in the young reginlents. 

The old man’s constitution is little capable of adaptation, and under exposure he dies. The 

loss of old men in recently-arrived regiments in 1858 was 
so great as to att^ special notice. 

The old men of the 6th and 7Srd Regimente in particular 
suffered; indeed, so ntpi^ did they die off in fhe case of the 
6th, that the regiment ws ordered into cantonments at once, 
and the CommBnder-in‘<Chief caressed his bars that tinder 
longer exposure the regiment would be rendered useless for service, 


Till' comtHutimi of the old soldier It 
iiicnpeblc of underapin^ tb« procoM of 
niUptution, or poeneiwc* tbe Mpebllltjr 
in A lunch len degree (hen tlwlof ibo 
.voung widier. 
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1 ouuot ttAte MBMdfy tiiAi thie tramben pvan ia Ibe Bepmental A^ual Returns, from 
t wbidi Ibe annexed statements are copied, are absolutely 

IttutnM ftom tbe remlti b tbe oorreot, and the ratios are mpUcable to the precise num- 
oU W niuUr eipowro b ^ they placed; but in any case 

the fl^roies prove how enormons is the loss among old and 
tmacclimatised men when exposed in i to &e contingencies of war&re• 

Lotthg LeM M B, Jf/s 6M mi 78rif BegmenU in 1868, $i<m»g ike ^eat Uab^ty to death 
under ewpoiure ^ mm ibow 80 rmntlg landed in India, 



if 

1 

6 

i 

3 

i 

i 

3 

a 

» $ 

8 

1 

i 

1 

rstrength ... 

143 

826 

196 

83 

23 

43 

H. M.‘t 6th Begi<{ Deaths 

4 

30 

18 

38 

23 

• t* 

(.Died per 1,000 

28 

92 

92 

468 

1,000 



22 

697 

86 

41 

19 


H.M.‘s78rdBeg|i-{Dea^ 

1 

86 

22 

21 

17 

eel 

tDiod pet 1,000 

'46 

60 

266 

612 

896 

ees 


Out of these 210 deaths, 165 were caused by heat fevers, heat apoplexy, and acute dysentery. 
The 6th, exposed in the Shahabad campmgn, lost 51 men by apoplexy, 24 by dysentery, and 
23 by fever; in tbe 7Srd, dysentery came to the top with 41 dea^, heat fevers gave 21 OMths, 
and ^plexy 5 only. 

Distributed by months, these 166 deaths fall thus* >«• 


S I 


Heat Fever ,. 
Heat Apoplexy 
Dyeentciy .. 

Tom 


18 

28 

10 

50 39' 


•1 


K 17 
U 88 


;166 


He interval between the two manifestations of dysentery, the hot weather and the mon¬ 
soon cuhninations, is perfectly marked; heat apoplexy disappears with the clouding over of tbe 
sky in July; and heat fever, bolding a middle pl^ m its physiological relations between heat 
apoplexy and dysentery, commencing with a heavy mortality in May and June, is continued 
until the setting in of we cold season. 

Heae three causes of death accoimted for 82 Mr cent, of the mortaliiy in the war provin¬ 
ces of 1868. It is interesting to note how their ruktiou to the total mortality clianges as tbo 
army gets older • 

Died from Heat Fever, Beat Apoplexy, and Dysentery, per cent, of tbe total deaOis from 

1868 to 1863. 


1858. 

IHW. 

ISOO. 

IMl. 

1881 

1M9. 

80-44 

60-80 

47-77 

87-11 

86-98 

31-52 

1 


The exposure of 1868 raised the admission-rate, for hepatitis very little above tlio 
averitge. „ 

There is no acclimatisation to hepatitis, and in the years' from 1858L to 1868, tlie 
TUo HepatiUi of the Army of Indb admission-rate shows but little variation. Hepatitis is, in short, 
it a dinme of doteriaretioa, rather a disease of deterioration, nut of uedfSatisation 
than an acute (Unate dovebped uudar ^ 

ozpoaure. 

Admission-rate per 1,000 of StrengthJbr Hepatitis. 


un. 


UH; 


isea 


IMl. 


IMU. 


07'O 


67-0 C3'7 60-4 (i24 637 


• Previona to 18S0, the animat ratama wan prepared for the twelve monthi fiem lot April to Slit MarGb, thb 
table belndea tbe montbi bom April 1863 to Uorob 1869. 
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SS. BBYSEN's BBFOBT ok AOE AKD XiEKOFH of BBBwde 


[ Appendix C 


The 6th end 7Sid Benments, out of n total mortality of 210, retomed 8 deathe onl^ under 
the head of hepatitis, and the same thing was observed in the oaae of many other legiments. 
Taking ten regiments, the phenomencm was shown thus • , 

Numher of Deaths from itysenUry in the UnaecliimtiBed contrasted with the number of 

DeoiOa from HepatUia. 

(Mobtautx op nkw Rbgimknts in 1868.) 



Dutbi 

from UepsUtts. 

Oestlu 

Orem OiHaMqr. 

Her Majesty’s Oth Bogimont ... 

1 

24 

21 

„ 

1 

18 

ft 

S8th „ .. 

... 

44 

ft 

48th „ 

3 

48 

It 

2 -eoth „ 

l«S 

18 

II 

78rd . 

2 

41 

II 

70th „ 

1 

26 

II 

07th „ 

6 

48 

HUU) Brigade, 2iid Battalion 

4 

33 

II 

Sfd II see 

1 

20 


Total 

18 . 

320 

men who died in the 6th and 79rd Regiments were hard 


almost certainly leada to death under habitual USD of sloohol. The old man new to ludk dies 
eqioeure to oat. ap^pigj^y gf delirium tremens, or from both j for heat 

u]>oplexy is the usual termination of delirium trement in the hot season. The Surgeon of the 
2nd Dragoon Guards, writing in 1860, m akes the following remarks in his Annual IJetum:— 

“There were but 15 men in the regiment above 85 years of a^j among these, 8 deaths 
are recorded for the year. Among tbe young mem under 20, numWing 218, <not a single 
deatli occurred. In most of the old men, deatli was probably the result, directly or indirectly, 
of drink. There have been a great many oases of delirium tremens, and they were chiefly, 
indued almost eplusively, coined to tne Non-Commissioned Oflieers." 

This quotation affords a text on which 1 might enlaige to any extent. It is a truth that 
the old soldier in India does drink, and the steady and well-behaved old soldier is too often no 
exception to the general rule. In the last seven years, 106 deaths from delirium tremens have 
been recorded, and of these 20 only have occurred in Privates, Sergeants affording no fewer 
than 86 deatlis out of the fptal. 

The I-llth Regiment, which arrived in India in the beginning of 1865, suffered heavily in 
its old men before it had been six months in tbe country. The steengths on landing are noted 
OB under, and the following were the deathe up to the 80th June 


Underai. ] SOtuSA mtets. a0taS4. | SStoSS. 


.strength ... 
Oied 


10 


663 

1 


188 

6 


67 

8 


12 

3 


40 and 
cpwa rdi. 

4 

8 


Those deaths were ail caused by beat fever and heat apoplexy, to which the free use of alcohol 
predisposed. The Surgeon of the Ei^mont gives tlie following omdanation The larger 
portion of those seized were of a decided intemperate character, ana many of them craving 
dnuikards. Tlie predisposing causes may have been in many intemperance, and the period of 
life between 80 and 40 years of And he adds regarding the only man who died out of 
.573 bekw 24 years of age—“ Ine patient looked older, and he had been much exposed to the 
influence of the sun, and was brought to the hospital drunk.” 

The lesson taught by this case is, that it is useless to send to India with their regiments 
men above 30 who arc known to be habitual drunkards. All the figures brought together in 
the woond section show, that it is not the man above 80 who is efficient for service In Jndia; 
and if in action to his age tiic old soldier brings witli him habits of intemperauce, ^e chances 
are much in favour of his djung or being invalided before the end of his third year of serviw. 
The deterioration of the Biitim soldier is wliat is to be expected. Our invaliding ratios show that 
with an army com{H)sed of a certain relative number of old and new troops, a standaid is reached 
which may be considoreil permanent; and our Deatli Tables tell us, that in idl diseases of deteriora¬ 
tion, it is tbe old soldier who goes to tbe bad, whether by a rapid or a slow process,of decay. 
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Let me place hero once more the fipires showing the 
A itaady proem .of dote^ratioa ]jg,hi]it 7 of men above 80 to die, as illustrating what is mount 

IZZ ''4 J 

the old men M s clou. not as heiore divide on mehoys below 20, but class the men 

in three groups 

*liatio of liability to death <f yvang men, Men of mature aye, and old men contraeted—an the 

reeulte of the period 1885-70. 



Heat Apoplexy . 

Uelirimn tremena 
Dyaentery • 

Hepatitia • 

Phthiau pulmonslia 
Heart diaoaae 
All other oauaea 
All cauaoB (exclndmgCholen). 


Muti Ml. M ^*"<1 

nneer. *• w npwwda. 


16-01 20’8B 66-01 

-00 18-18 81-82 

22-94 32-31 44-76 

14-93 30-40 64-61 

22-63 81-66 46-92 

4-62 23-12 72-36 

16-90 80-14 62-96 

21-24 28-96 49 80 


Heat Apoplexy... 

1-19 

Uelirium trwuene 

-00 

Dyaentery ... ... ... 

1-64 

Henatitu 

. 1-49 

Phthiais pnlmonalis ... ... 

1-06 

Heart diaeaae ... ... ... 

•18 

All other (auaee ... ... 

2-49 

Allcanaes ... ... ... 

12-77 


1-47 1 2-14 

2-88 
4-441 7-80 


These statements contain no exag^ation of the truth; and the enormously increased ratio 
in the case of the old, from diseases of deterioration, meads simply, that the British soldier can 
withstand the ck-cta of climate for a limited period only. The army, viewed ns a body, 
can never be exiMXited to furnish a large proportion of old soldiers, adapted by length 
of residence, to withstand under exposure tlio influences to which the young men will succumb. 

The itfv^iding teaches the same thing. In tho previous section I have shown that it is 
the old men as a class who furnish the invalids, and that diseases of deterioration—diseases special 
to the old—^tbrm the oUef components of tho invaliding-rates. These are tho diseases which 
determine tho invaliding standard attained during the past six years—a standard which is 
consistently maintained 

Invaliding Ratios of the Bengal Army for the Ten Yean, 1861 to 1870. 


IKVUISIP HI 1,(100 Of SnKVatH. 


Cum »Imruniixa. 


i'evon) 

Dyaonte^ and Diairbwa 
Hepabtis 

Phthiais pulmonalia 
Heart diaoBaea 
Keapiratiiry diaeaaea 
Mental afirctiona 


Elieamatum 

Syphilia 

AiKtsmia and Debility .. 
All other oauaea 

Am. Cxcsss 



IWi 


1-03 

1-68 

1-C3 

2-91 

606 

6-31 

8-32 

8-09 

3-00 

3-47 

1-19 

[ 1-46 

•64 

! 1-00 

•77 

•67 

3-81 

6-36 

2-38 

8-2P 

6-20 

1 H-m 

8-13 

8-96 

1 - 


2-51 

8-18 

2-69 

2-43 

2-61 

1-72 

7-74 

6-24 

6-22 

3-74 

8-09 

3-60 

3-29 

8-70 

3-86 

1-86 

•87 

1-49 

1-06 

•49 

•90 


•72 

•45 

4-11 

3-0-4 

3-17 

3-66 

2-89 

2-98 

9-03 

11-08 

10-13 

8-40 

8-30 

8-33 

4904 

47;28 

46-49 



That we shall by any means adequately counterbalance tho efttets of tho climate of India 
is not to he expected. Tho problem is, how far below 7 ]K!r 
Katimato of aumial loaa by death ^ which, at a low estimate, is the present loss, we can 
and luvnliiUng. reduce tlio annual loss by death and invaliding, which is to be 

made good by recruiting in England 1 — 

Aggregate Bose per 1,000 by Death and Invdiding in each year from 1860 fo 1870. 
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m. BBTSXN’s BBBOST on AQB and LBKOXB Of iiA&tidB 


[Afporfizc 


Hoi» aooa ihe dimate begins to tdl en the cooBtitation of the newly^uxived^ is proved by 
Detail! of lavilkBiig iuiiMcarIryetn aauijrtlu MOW 1b all raghnsoM. same in how the disosses 
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tlim table, which shows how, taking regiment by regiment, the causes of invaliding are the 
of deterioration are general oven in the second and third years of Indian Service - 
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M. BEYDEN’s EBPOET ok age and IiBNGTH ot SbeWb 


[Appeiidit C 


Wc may accept as true the general opinioA prevalent of late years, l3i8t,Jroatag ^ below 
80 are very apt to suffer severely from sickness in the 
Tbo •pwitti di«eMi‘« to which yonng ygaj j and it is certain, that the ratios botli of death and in- 
ittdi are liable in commoiicUig tndiau yjjitiing have been much higher among newly-arrived soldiers 

l)elow 24 than in theory they should be. We may, thereforoj 
with advantage seek to ascertain what are the diseases to which the young lads are chiefly liable, 
and how the elfects of the agencies causing these diseases may liest be mitigated:— 

Jkatht of bojft of 20 and below 20—-1865-70. 


Bolow Zll 

jfMnt of 
aire. 

Tank 

62 

fii 

103 

47 

(Ml 

113 ■ 

10 

1» 

29 

6 

]0 

10 

8 

10 

13 

1 

4 

6 

2 

2 

4 

11 

Ifi 

27 

1»2 

178 

310 

80 

127 

207 


Cholera 

Continued Fever 
Heat Apoplexy 
DyeontOTy 
Fiithitie pulmouslie 
Hepatiti* 

Heart dieeaee 
All other cauiee 

Alloausos 

Excluding cholera ... 

Cholera accounts for one-third of the mortality of the boys shown in this table. It 
is obvious, therefore, that young lads slioukl not, if it can be avoided, be placed m a position 
whero they arc likely to meet cholera in eiudcmic strength. Youth does not save Uie Isiys, and 
their want of acclimatisation tells against them in the encounter with cholera. 

In the runtine of cantonment life, the death-rate for dj'sentery is not exaggerated in the 
yomig, and among them tho hepatitis of deterioration has scareuly heon developed] those two 
causes give but 21 deaths out of tlie total. Phthisis, which, as we shall see, is very apt to bo 
devoloiied during tlio acclimatising process, comes next, with 18 deaths. Hwt disease shows 
4 deaths only, and this iiumhor has perhaps been increased by error in diagnojris. Oi 
tho total of 27 deaths under the howl “ All other causes," accidental deaths account for more 
tluui half, and tho otlier items are insignificant. , 

Of tho total of 207 deaths, excluding cholera deaths, 142 were caused by continued fevers 
and heat Biy)ple;w—.US by fever, and 29 by' apoplexy. Heat ajwplexy is, as a rule, but 
another stage of heat fbver; and virtually, tho same influence determines both ot these manuest- 
ations of disease. ", ., « 

. The continued fever from which lioys die, is, in almost every instance, true tj^hoid fever. 

Although it occurs in every month, it is in the hot months that 

The tjphold of the unaccUmuihed. ^f the deaths from typhoid occur. The tjiihoul 

lesion is the eharactcristie of the fatal fever of tho unacohmatised, and the phenomena of the 
fever are tliose of true enteric fever. It is not only among the boys that this fever becomes 
developed; yoimg men np to 24 are equally liable to suffer, and cases will be found pretty 
numerous among men of the third group, and, occasionally, the fever is seen even in men alwve 80. 
In his report for 1868, tho Sanitaiy Comniissi'oiier has given the details for 35 deaths 
• from typhoid which occurred in this Presidency, and of 9 of 
SpeemnythodisonM of theyonng, belonging to Peiigal regiments, who died in tho Kur- 
«.d young men m tho tot yosr of Out of oTc totol of 44, all but 7 occurred in 

men below 26. Out of 27 deaths in 1809, 7 men were above 
25, and 20 below this age; and out of 62 deaths in 1870, 60 were below 26, 9 between 26 and 
28, and 8 above 30. '« • 

All of tho deaths of 1868 occurred among regiments in the first year of servioo, or among 
recruits; and the fiiet I have found to Ix! almost universally true, that it is young men in their 
first year of service who succumb to typhoid :r- 

Dealh from typhoid Fever in 1868, 1869, and 1870, ihown in relation to the season of their 

' occurrence. 


January 

February 

Mnrdi 

April 

May 

June 

July 

Au^t , 

» mbOT 
pcr 

November 

December 


\m. 

IflW. 

1H70. 

Totu. 

1 

1 

e«i 

2 

1 

3 

4 

8 



6 

6 

1 

2 

6 

0 

4 

5 

18 

27 

14 

4 

4 

22 

2 

8 
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10 

e 

8 
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14 

4 

3 

6 

12 
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4 

7 


1 

'"6 

1 

1 


0 

36 

27 

02 

124 
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These figures show rery clearly, that the fever from which the young men die is a fever of the 
hot season. The totals above given, convey, however, u very 
Rscoliitfiy \fOTer of tho hot Muon, inadequate idea of the mrt which Wphoid plays among the 
tom newly^arrived young men. ,My experience of wic statistics nl' 

• new troops lutuls me to draw tine inference, that the ^dioid 

lesion is m almost every case present when the ooutinued fever of the hut season proves mtal in 
the young. 

In tlw current year, up to July, 71 deaths from fevers have been recorded; of these,* 35 
, have l)een acknowledged to be true typhoids, and 30 arc 
Typhoia^of tli^^oung^ldiw, Ja-* aa remittent and continued fevers. We know, 

^ ■ however, that very many of the deaths of boys and young 

men were in reality oausod by typhoid, although the disease was returned under the dilforent 
designation; and probably tbree-fourths of all these tever deaths were due to true onh'ric fever. 

Nearly all of the deaths from enteric fever were in boys and men in their first year; they 
wore distributed over 18 stations, and 23 different corps. 

The ages are shown in the Statement annexed:— 


Deaths of the European Armijfrom fevers, January to July 1871. 


FmJM M E»«„0 F.THI..' 


Age. 

Oentba. ! 

Arc. 

Deal 111. 

18 

1 

6 ; ’ 

IS 

1 


7 1 

18 

1 

2U 

7 

19 

3 

21 

4 ' 

20 

5 

22 

1 

21 

1 

28 

2 . 

22 

2 

24 

2 

23 

1 

26 

2 

24 

4 

20 

2 , 

25 

3 

27 

2 

I'S 

3 

so 

] 

27. 

1 



28 

1 


• i 

29 

3 



30 

2 



• 31 

1 



32 

1 


• 

84 

2 


' 

.9) 

1 


36 j 

1 


80 


The disease is true typhoid. Being n fever of the hot months, the nervous symptoms .in' 
usually very severe, so that the disease is at first apt tolx) mistaken even for typhus by tin* incs- 
perieuced. But to the earefiil observer the disease soon declares itself, and every syinjinen 
shows, that it is the true enteric fever of Europe which is developed in the young and nuuccli- 
matis^. 

A single illustmtion will suflia; to indicate the nature of the disease. I select a case re¬ 
corded by Dr. Becher in the weekly returns of thi; detneh- 
Thfl oounw whteh Mch » fwer ia apt ^ ^ 04 , 4 ),^ stationed in Gwalior Portn-ss, in the hot 

™ ■ season of IS(15. It will Iw scien that the gravity'of the ner¬ 

vous sy'mptoms led him at first to susjiect the ease to be one of typhus. Dr. Beeher’s notes art! 
as follows !— 


fortress Gwalior, week ending 28W. April 1865.—“The case rctumixl underfebriscontinua” 
is that of a young recruit who arrived from Plnglond last autumn. He was lulniitted on the 
23nl with very intense fever, great prostration, and htSUd symptoms. No remission of fever 
has taken place, and he passed the whole week in a state of more or less atnpor, with muttering, 
low delirium. The general symptoms are those of typhus, but ns the patUoguomonie synuptoms 
of that disease have not yet appeared, the case is returned under fehrifi,contmua. , 

hih May. —" The case of febris eontinua, remarked upon last week, proved to be one ol 
typhu.s fever. On the 30th {7th day of the disease), wio ohanwtoristic macular exanthemc 
appeared on abdomen and chest, and the* same night profuse epistaxis to<!k place. He con¬ 
tinued during tlie week in more or less profound stupor. Tliero ia no remissuin of the fever; 
prostration of strength has increased, but nervous excitement and musonlar agit.ation are less. 
vVitliin the last day's symptoms of bronchitis became developed, and complete deafness apjH-ars 
to have set in—all ^mptoms eminently oharactoristic of the diseaso.” 

\Hh #ay.—“ The ease of typhoid fever pri^jressing favorably during the past week, 
the 3rd of the disease; the bronchial tdTection has continued in a mild degree. Uimiisbikeablc 
signs of typhoid affection of the ileum (diarrhoea with characteristic evacuations, tympanites 
and regurgitation in the ileo-coecal region) set in, and still continue in a moderate degree. 
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The nervous and cerebral symptoms are mucli improved, thou^ deafness cc^tinues absolute; 
the febrile symptoms are |?raauaUy decreasing, and the case promises now (22nd day) to enter 
the stage of oonvalescence. * 

19</t 3f«y.—“'n>e signs of typhoid affection of ileum were noticed during the 3rd 
week. During the present (4th) week, the dinrrkna continued more or less ; oxhaustioix 
of strength and wasting of tissues increased very much, and with it nervous excitement 
and/ebrile action. But the last few days have brought groat imnrovement; diarrhoea has 
almost ceased, frequency of pulse and temperature are falling, and tne nervous system is be* 
coming amenable to the influence of sedatives. 

20^^ 3/«y.—“ The case of typhoid fever has fairly entered the stage of convalescence during 
the p.a6t week. Hjc affection of the ears still continues; tlie muscular strength is reduced to the 
lowest }X)88iblc degree; but the mental powers are gradually returning. 

2«fi? Jftue .—“ Convalescence in tlie case of typhoid, fever is progressing favorably." 

Some have 8upix)sed that the tyjihoid so prevalent of lat<‘ years, is a disease new to 
Typhoid ■« not« di«».o uow to India. ^hi® “ ”0^ the case. I find a most prfect description 

Wont of csrefijl ohsemtion biu caused of ty])hoid given by Dr. Stewart in his report for the 9th 
it* exintonco to be overlooked, Typlioid Lancers ’is far back os J 844. 
bt'twccn 1814 lud 1856. 

Going back to the dec^e precedii^ that under consideration, the following, which I have 
selected from the annual report of Her Majes^'s JlCth Regiment, then in its first year,for I851-f»2, 
links on the history of the past with tliat of recent times. It is interesting, as showing that 
twenty years ago young and weakly Ms were as liable to succumb to typhoid as at present. 
The Surgeon writes: “ The regiment marched from Cawnporu and was in excellent health 
on arrival at Lahore. Until Ist Ajiril, the men wore corajiellcd to occupy their tontji, which 
were under no shade, and the thermometer inside was as high os T04“. The chief feature of 
the continued fever was pain in the forehead, excessive heat of skin, white tongue, and prostra¬ 
tion. In from three to four days the symptoms would subside and the patients recoverecL 
But in weakly, debilitated lads chiefly, the skin would continue hut, the tongue became dry and 
brown, there was groat prostration, and a small quick, hurried pulse. Much care was neces¬ 
sary io guide the patient to convalesccncie; for diorrhoia in some instances set in,* and death 
was the result. Some such cases occurred in recruits who joined the regiment soon after its arri¬ 
val at this station, and some were evqn brought in in this state, llius the mouths April, May, 
and June passed." 

It. is very curious to find recent history repdating the fact noticed in the last sentence. 
Many recruits have died in the Punjijb of late years while marching to join their regiments. 
Thiist! young men ex[) 08 e lliemselves to the sun on the mureh, and fall into typhoid and die. Nearly 
all the deatlis reeoivhd between Deccmlter and April arts those of bop on the march ." 

I shall iuld one illustration more trom the history of these ten years. It is taken from 
the rejxul of Her Majesty’s 27th, also in its first year of Indian Service> 

“ Many of the cases treated were very tedious in their progress. In the fatal eases 
almost all assumed the remittent or typhoid tyT)e, and on 
SBiiikoUi, ^ mS5-BA Hr r Majesty’s morfm examination the small intestines pi-esented that 
* ’ form of glandular ulceration so usual in the t 3 q)hoid fever 

of t emjierate climates. In one case in jmrticular, the immediate (ause of death was profuse and 
sudden intestinal hieraorrhagey proceeding from the ulcerated surface of the ileum.” 

The frequent occurrence of tj-phoid in the now army of 1858, and in the new regimente 

Typhoid tetween 1868 and 1863 . ™ “ India subsequent to Ihe mutiny, was 

remarked on by many medical officers; and throughout the 
refiorts for the years from 1858 to 1863, the occurrence of true typhoid in the young soldier 
has l»een constantly incidentally noticed. * 

A few illustrations taken irorn my notes, will servo to introduce the subject of the nature 
<>l‘ the tyjihoid of the newly-arrived regiments, and to show tlie character of tho disease. 
They arc selected to jirove tho universal distribution of the disease, and as demonstrating the 
jiresonco of typhoid in nearly every cantonment throughout the Presidency, from Peshawur 
to Lower Bengal. , 

The cases ore isolated. Wo do not find many cases classed together, constituting an 

outbreak of typhoid. Such a thing as an outbreak of ty¬ 
phoid was not, as far as I know, recorded in all these years. 
The indefinite raoiuior in which mention is made of the 
phenomena in the cases which follow, shows, that the occur¬ 
rence was regarded by the medical officer os a mere contingency, 
und not a thing to ho looked forward to in the young and nnacclimatised, and to be guarded 
against and treated on the priucijilcs on which typhoid ought to be treated when it does 
occur:— 

“ The cases^which occurred at Peshawur were pure typhoid fever, with rose-colored ^t#, 

iv,hi,wur.i868. For,b.,n, R. A. complicated with abdominal irritation, bronehitiB, 

or pneumonia." 


Tbiw illDitnitiotM gbow typhoid not 
in outbreaka, brt in individoal uaea, in 
nearly every cuitoniuent of tho preti- 
tUnev. 


Th« dUrrhoM of typbold. 
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Posliiiwar, IHfiO, Uir Majesty’s {IHlti. 


Deni lamiiil Kliaii. Del. 7tli Fusiliers, 

isr.!i. 


Nmvsliein, IK(i3. 


“Tlie most iiitraotabli'ciises wm* flioso wliidi ut uii oarly sfafyo cxliiliitcd a low tyiilioiil 

eliariict,i>r j situill, (iiiirk imlso; drv and Idaok tono'uo; trreut 
Wmw«r^s5!i;R« wiiktdnlncss; and tla-to diarrlmia. In (wo ortl.o 

tliiw fatal eases, tlio lower end of tlie small intestines was 
, found extensively nleeraleil.'' 

“ Tltis man died after J 7 days' illness, 'riie eliaraeleristies of the fever were a relaxed skate of 
„ , „ ... the bowels and marked febrile symritoms. The ;/oaY morlem 

(‘xaminalioii showed uleerated jiaUdies ol (be mueous membrane 
of the ilenm.” 

“ In the one fatal case, Peyer’s ;>-lands were inflannal and uleerated in several yioints. In 
,, , ,, the three eases of tvnhoid, the svmploms wiav so well marked 

■' on admission as (.0 admit ol tlie disease liein^' at onee designated 

as typhoid (ever.” 

“'J’hree fatal eases of eoiitimied fever, which oeeiirred in 
Don.Ismail KlMn. lW.7(1.Ztlay, Ail-ust, a.i.l Seidember. presenti.d symptoms decidedly 

tyjihoid ; (be pnx/ wurlcm e.xamiiia(.ion showed iileerat iou of 
the small ili(estiiie.s,” 

“ In a death by continued fever, (be eruption w.'W'w'ell marked; .liarrluea set in, wi(b the 

„ , usual dei.re.ssion, and on /;.«( examination nieeration 

\o\V8llt.‘l*0| IK(»3. |i ji *11 1* 1 •» 

ol the ileiini and eo'eiiiii was (oiiiid.' 

Case 1. Athnilkil (^eplcinhcr .—“ I'Vver was at tirsl, disiinelly |ierio(lie. I'nxl mnrh’.ni 

examination revealed very extensive iliseasi- in (lie smidi 
Isciilkiitr, 18(12. 7t.li DruRiHiu {iiuinls. intestines ; the fflaiids of the ilenm were found In every stiioe 
, of nleeradon from simple eoiio'estion to actual •'•anorene, 
and llu‘ intestine was on (he |Miin( of .q'lviiify way in .sever.il places.” 

Case iJ. Jilt'd'’^Ih daij nl'lcr luLiiixxniii .—‘‘Th.' fe\er was a]ipar(‘idly sli^rld, but beeame 
tyjihoid ; extensive jiatehes of ulceration were found immediately al>ove the ileo-eo-eal valve, one 
iileer reaeliiiifr to (he jHiritoneal coat.” 

„ , A ease is returned a.s in(eriiiitleli( fever. Di'alh occurred 

jut(‘r -JS (lays illm’ss ln>in |><‘rltini(n»ii ol (In* niMiin tliroui^li a 
"an^yrenons slonifh. 

“ man diVd yesteixlay from remittent fever. The •ease is remarkable, for at. the pout 

„ . , „ „ iiiiirti'iii exanwnalioii verv siwere intlammation of the small 

J- llniraitc. F. HiittiTv. lliiTiit Arlil- • , 1 ■ i-.. ,1 , 

lerj. .Scalkiite, liilh'Miiy 18G5. intestines Was loiiiid. ihiriii;' tile there were no symjitoms ol 

this (li.sea.se at all. There was sliobt diarrlnea when he lirst 
eariie into li^ispitiil, but. this soon siihsidei^. The abdommi was carefully examined daily, but 
tbi.M’e were no symptoms of intiainiiiation. The man was a recruit and joined the liattery tbi.s 
year” (aoed lidj. 

“ There is another bad caw of remitbmt fever. The accession of fever is now slight, but 
he is Very debilitated, and very nervous alioiit himself. This man is also a recruit.” 

'file sei|Uel wa.s as follows :— 

‘‘The ease of fever referred to last week di.-d suddenly on the mornins 7 of the ;l.'db. 

'I'here was no elfusion on the brain ; the liiiuys w'ereeon> 7 esled, 
Seiilkote, 2fith May. but everywhere creiiitant. 'J’hi.'.small inte.stiuea were healthy 

exee|it for about two feet above*(lie cieciiin ; here the internal 
coat was hijfhly eon^fested, and there xvere about, a dozen circular ul.'ims scattered over (his s|)a.ee, 
with raised and thiekeiuxl edfjeH. 'The jj'lauds did not appear to be enlarcvd. The Lu'f'e 
intestines were healthy.” 

“ In a youii}}’man of 20, who had not lone’ joimxl, the symjitoms at lirst were those of 

ordinary eontiliiied fever; hut the fever .soon look on a 

FeroiiciKirc, 1801, II. M.’k 7ytli. tyjilioid (iiaraeter, with ^.ircat jirosi ration and eonsiderablo 

cerebral distnrhanee. An micontrollahle diarrho'a assisted in 

rediuniiH; the ])ii.lb>nt’s strenfjth ; pulmonary eorio'estion siijiervened, and he died on the :22nd day. 

Small iiiti'slines were jfi.merally eoujf(>st(xl and niet'iutcd, and the glands mueb enlargeil.'’ 

“ 'IVo ease's of eontimiiKl fever which proved fatal \tere of a. well-marked typhoid type, 

aeeomiianiwl with oehrey (‘vaeiiations, and eieeasionally low 

M(«uii Mrer, 1859, II. M.’n 79t.li. delirium. At the /«yr/m exajuiiiatiou the bow'els were 

found uleerated.” >• • 

“ In the. only ('use of remittent lever wiiieh oecurred, the patient sank on tin' 1 Hth day. 

, A •! im... IT ... ,s.. On wor/ew examination, the small intestines were found 

ulcerated 111 many places, and I'eyer s patches very prominent. 

“'Two deaths in August from continued lever. One died in tyjihoid on the Idtli day, and 

T .. . .. tlnire was found after death extensive nieeration and infiltration 

Jultandur, 1803, H. M., IHth. „ 

Patient ap-d 21. ” 'fhe symptoms of the fevi,!r were of an 
unusually persistent cliaraeter, which the usual tn'atment did 
not check. 

" Epigastric pain heeamc distressing, and he was clearly suffering from peritonitis. OnywA< 
mortem examination the ileum was exteusively iullamcd aud the mucous surfiiee abraded, and 

Z'l 


Jallundnr, April 1880,11. M.’s lOtli. 
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one small round porforatinp ulcer about a quarter of an inch in diameter. Thejmucous membrane 
of the large intestine was free from ulc<>ration.” 

“ttemittent fever prevailed in .luiie and July, and freciucntly ran to a low continued 

lyjiboid form. Some of the eiuses were very intnwjtable and 
Subalhoo, 185C, 2nd Fusilicrn. Hcvero, and the head was alleeted at m> early jasriod. Tw<> 

cases tenninaital fatally, and in both the characteristic patches 
ttf elTuKion into Foyer’s glands were ])reHent." 

“ The fatal cases of fever were friHiuently of a low tyite, affe<!ting the hetwl; in several cases 

there w(>re i'ound indications of local disease in the small 
Meernt, 1857, Otli Dragoon Quurda. iH(,-Btincs ” 

Agt'd 20; admitted August 2 I th. Syra]>tnme of remittent fever; ditnl on third day after 

admission. “ Morbid aiipcarances won' entirely confined to 
Memit, 18(50, Her Majesty 8 86lli. lower third of the small intestines, the mmsins membrane 

ol' which was closely studded over with enlargtd inneous glands, the size of a hemj) seed; 
there wciv numerous uhsers also found with fungous surfaces.” 

. ^ —Continuwl fever. “ The man had been for some 

Agra, 18C2, Her Majesty 8 3olli. r(K!Ovcred, but the fever returned, and he rapidly 

be<!ame (!xhausted.” 

“ On pod Mortm examination, numerous deej) ulcers were found in the small inh'stino.” 

'I'wo dc'uths in April from tvjdioid and continued fever; both 

Agra, 1808,23ra tuKiliera. attended with intestinal uhicration, diarrluea, and crujdion. 

Aged 20. Fever, with pain in right iliac, region; dieil eomato.se on 7th day. 

Congt?stion of the lower jiarl of the ileum was found, with 
Saiigiir, ]8o8. enlargement of Feycr’s glands. , 

“ The (fas** of ri'mittent fever and (liarrluea was attacked with peritonitis three days ago, 
„ „ . and i)roved fatal. Deep ulecm were found in the ileum, but 

Jul.l.ul,.oro, 18(51. U«r M.y 08 ly 8ai8t. ,„,Hi„.ationK could not Is! .letotcd.” 

Admittx'd 10th A])ril, with severe continued fever accompanied with diarrha'a. Tlie 
» „ . dianiuea suhst'ouently much abated, but be fell iuln a typhoid 

.I..b..ulpurc,lR02,n«rMaj..8ty-807th. died on 1 (ith. 

“Sphs-n, three times its natural size; liver, also (uilarged; mesenteric glands, infdtmtod 
with tubercle ; solitary glands of lower part of ileiun, inliltruk'd, inflamed, and deeply ulcerated 
with rugged, thiekimed edges.” . 

A death by jwritonitis, ulceration ami perforation of 
■ tlie ileum in fever; returned as intermittent. 

„ . , A e.T8e of (rue typlioid fever, with iwe-enVjurod sixjts, 

Fctwbgurh, 18fi3. which ended in nxwry, is mentioned. 

“ A recruit, six weeks in Judin, udmitl^sl with slight- fever, which soon assumed the remit- 

tent form ; exaeerhations coming on about noon. On the 
“ • fiiurtli day after udinission he became delirious and luul melieiiie 

purging. Died six days afterwards. Two large i)atelies of ulceration were found near the eujmt 
(•(ceuin, in the small inlcstine.” 

“ Lieutenant S. had suffered for wune time from low remittent fever. Shortly after his arrival, 
„ gentle iKTspiratioji broke out, and be beeaiue cool. ]fut still 

' ' he bad an (wident diflieulty in eouceutmtiug his thoughts, 

and a disiiielination to reply to questions by other than raonosylla-hles, as if the effort of talking 
weri^ weakening and painful. Bowels were gently moved tlnve times hy a small dose of purgative 
incdicine. Jle Inul very slight fever for the fhree following days, aiul no jnirging; the tongue 
bci.amc (deamtr, and the inelinatiou for fiiod ndunied. lie was stiddenly seized with gn-at paiu 
in the alsloitien, more particularly noticed on pre.ssure over the right iliac, region. Ferilonitis 
innuediately followed and he dietl. Fod mortem examinaf jon disclosed irifhimination of the small 
uiU'st.ine, with ulwration of the ileum in two plaet.'s and eseajie of it s contents.” 

'• The Hospital Sergeant was under treatment in his quarters for remittent fever and 

diarrluea, and bad been taking lead and opium and quinine for 
Lucknow, 11. II. A. alwml 10 days. He kxame suddenly collapsed, and died with 

all the usual symptoms of ixdtonitis in six hotu's. A small 
ulcer was found in the ileum, which Imd opiuwl into the cavity of the peritoneum. A few other 
circidar ulcers wxwe diseevered iu the lower part of the ileum.” 

“ Two fatal eases of remittent fever <M‘eurix!d in April. Diarrhrea continued a prominent 

and trouhlesomt.' com))lieation tluuughout. Symiitems of 
liucknow, 1858, 28r(l Fmiliert. distqrliouce of the brain manifestexl themstdves about the 5th or 

7th day. The tongue Iwcaune dry and hrowu, and the teeth 
covered with sordes; the skin, cxetipt when the fever remitt<jd, was hot and dry. In the one 
ease, after death numerous small ulcers were found in the small intestines; in the second case, an 
ulcer hwl ulnuAt eaten its way through the coats of the Iwwel." 

“ A man was ailmitted with diarrhoja on 1st March. The diarrhma was cured; but as he 
II M <140 Tcmainw] weak and dyB|»eptic he was retained in hospital. On 

loth Ajiril, he was suddenly sidzed with iw-ritonifis, and died 
the same night, A single small ulcer of the ileiun had opened into the abdominal cavity." 
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"Admitted IStli April, with fever preceded by shivcriiifj. A month after admission, his 

ap]M‘titt! iSeffiin to fail, and he lost (lesh rapidly. The abdomtm 
Goruckporc, 1800. IL M.’s l3tU Begt. beeame tender and tympanitic, and an abscess formed in the 

museles over Poujiurt’s liffanient. lie ditsl on 17th May. 
^le viscera were found glued b)gether, with fluid in the abdominal cavity, owing to ulceration 
of the small intestine, which had perforatol the iK-ritoneum.” 

“ In a man who had been lulmitted with ul(*er of the mouth, 
HaaireeiMugli, 1802, II. M.’s 77th. many ulcerations of the ileum were found after dcitth, tin! ex¬ 
istence of which was not susjwcted during life.” 

1. "The man wa.s attacked with fever of a low type, accompanied with looseness of the 

bowels; the symj)f<)ms so far re.semhled dysentery that at one 

Ranpegntigc, 1858, Dr. How. time he was re-SMlniittcMl under this head; but the po.s^ mortem 

examination showed no dia-ase of the colon, but. extensive des¬ 
truction of the glands of the ileum.” 

3 . “A man of the 29th llegiment, was seizisl with fever at Shergholiy, but was so fur 
recovered as to be considered a convalescent. Shortly before his airrival at Haneegiinge, 
he felt worsi!; his tongue was found dry, but not eoaU-d; no .sordes; slight, head symptoms; 
no tenderness on pre.s.sure over the abdomen. H(! b«>k plenty oi'nourishment, but sunk after 
thr(*e days. The colon was perfectly healthy, but exleiisive ukterution of the glands of the ileum 
was found.” 

July tUh ,—“ The man had felt unwidl for 13 hours, sinc<‘ bathing in a tank after dinner. 

Tongue furriHl; headache excessive ; 3s///, slight, delirium; 
Daccn, 1850 , DHt.H.M.’»19lhl{cKt. 39/A, very n-stless, and in the evening jiroi'use diarrluea; 

. ylffya*/ti/A, only partially conseimis; 7/A, died.” 

“ Patches of ulceration were found on the mucous membrane of the ileum.” 


Kfecutly, at Chinsurah, a low typhoid form of reinitt.ent. fever aj>)ieared among the iroo])s 

((uaHerwl there. 'J’hc first, ease of it was in hospital, when 
Chinsumli, DceembBr, 1864. 1 took over the nnslicail charge* of t he depot., and he died 

three days afterwards. Hetwe'cn the Y.")!!) Movemher and 4t.h 
Dect-mber seven cases oceurrexl, of which two jeroved fatal, including one officer. 

'f'hc remittent fever assumtsl a well marked tv'jihoid character such as is seen in Kngl.anil, 
but which 1 helve ne'ver before! sessn in this country. Tift* (.‘ases exhibit/'d reise-ceilounsl sjwts, 
they were attended with diarrhcea, and jumt mmlem examination showed ulceration of the intes¬ 
tines. Pxacerbutiou generally f<K»k ])lace at d o’ehs-k in the morning, and at .*$ oVlock in the 
afternoon, ilciulsymptomssi'tin at averj'early sbige of the disease; there was deafness, confusion 
of ideas, andstremor of the extremities ultiisately assuming the character of subsultus ti'iidiniim, 
with spasmodic switching .about the mouth ami eyes, great prostnition, and low muttering de¬ 
lirium. In this state they coutimuHl, with occasional atbuks of e|)istaxis during an (‘xaeerbation, 
gniduallv sinking lower and lower, until they died. At. a very early stage of the disease, difficulty 
in jirotriiding t.he tongue, (u-companie*d by difficulty in artieulalion and swallowing, were pres<!nf ; 
and in those esises that proved fatiil, coniiiletc jiaralysis took jilace sevc'nd hours bi'fon' death. 


When thest! symptoms began to 
every ose very jirotracti'd.” 
'riicse ciises occurrwl chu:lly 

Sincp t.h« arrival of new HeKimentH 
;ui(l largo Imdtoa of rveruitH, the 
aiilijcct haa mwuiiu'd an naiwct of great 
impurtUDce —Typhoid of II. M.’a 
acth. 


improve, it was the first sign of convaleseenee, which was in 

in young ri'cruits; but. with the arrival of new regiments, in I S(i f., 
the study of typhoid assumed a new intcrc.st and iniporfanee. 

The very first regiment that came to India after iS.'iS 
was decirnafed in tin* first year, and chiefly by typlmid. Hut 
even with so grave aii cx-jH-rience, Dr. Hell fitiled to appreheml 
the greaf. significance of (he facts which he w.as (placing on re¬ 
cord. 'I'he following is the narral iv<' which he gives:— 


"Tlic regiment contimuxl in gmid health until Aiiril, when the increasing heat of the 

weather began to (ell ujuin the young miseasipiupd soldiers, and 
3 Cth Regiment, Lucknow. 1864. ft'Vers iH'eamc pnivalenf.. They |)reseiited tUP greal. variety. A 

few have been retnriieik us eiuuimin eoiitinued; tliere were 
only 24 eases p)f intermittent; tin* rest wore ninriied as remittent. Of tlmsc htsf,, a( least 
ten eases might with eipial ooiTPPetness have been called (yplioid; it wa.s dilliculf (.o say on 
admission, and perhaps unimjportant, wbef-her they wctu remifteiits with a (yjpboid lemleney, 
or tvpboid with a remittent ti'ndeney. My own opinion is, that the local cpnnpliwitnui deter¬ 
mined the tjTpe; but f.he n*sulf. is (he same, and one fpir whi< h 1 was wholly unpreiKired from 
my ex)icricnce of six years in Madras, namely, that a typhoid fever almost idiMitieal with that 
of Enrojie, with ulceration of Pcycr’s glands, pri'vails in this country, and i.s as lafal as at honn*. 
It seems the same disease in every respect, but that there are ikp pelcehiie,* and that there is 
a greater tendency to remissions. Kroin flic cmpiiries 1 have made, I believe it to be a new 
disease in tbiseountry, ami it is certainly a very fatal one. I can assign no jirobable lausc for 
it. It is unnecessary to describe the symjitoms: in (be treatmi'ut, the indications were to .abs¬ 
tain from purgaf ives and all irritating medicines, and to siippiprt the patient by beef-twi and 
wine liberallv. The disease prevailed ail tliough the hot season, and provisl fatal in 7 cases.” 


* 'i'liM is II luisUke; the vlmruoterislic eriiptiou is iilmust iavuriubly pruscut. 
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The faet is, HihI. tlic .‘Jlilh ReRiniciit us u liody wiis Kutiiriilcd with typhoid poison; and 
that the disease, was typhoid is ))roved he refemiiif to the ao;es of the men wlio died, or were 
invalided for remilteiil fever and phthisis. There were 1 ;i() men aliove .'Mt years #f ujje with 
the regiment when it landed. ()f tliese, not one dietl from remittent fever or phthisis, and 
fonr only were invalid<'<l under these la.'ads. Of t.lio youn<{'er men, •id died from remit.teut. f(‘vei^ 
and phthisis, and .'ll were invalided on the samea<-eoiint—a loss of .‘50per 1,(100 in lhe(dder elass, 
and of I OS per 1,000 in the younoi'r. I'Vomall eau.ses, this llej'iment lost in its tirst year OS 
mt'n under » t, 19 Ix'inj' entered as id years old or nnder. 

Dr. Hell ffoes on toexjdain, (hat the )>h(hi.sis li)r whi(fh .'19 younfe men of the OOth were 
filling up or II... i.a.K» »..i,»,.pu.,.t '"'•did.'d, was in ivality th.. liliinij np of the lunj-s snhse- 

i(itl.<...iii..:ki,Mvpl.i.iii ... pt.i.ii„iii,.,„)n tpient to (he attuek id (ever; so that it is neeessary to jdaee 
il.i.tjpi.uulons.')!, ..SH,.I 1 these eases to (lie ai-eonnt of tyi»hoid. The same phenome- 
non is notiewl in there|s.rt from whieh I have already quoted, 
the report of the OOth Iteoiment for IS.M-.Vd, in (he folh.wino; terms:— 

“ In many ol the lalal eases luherenlar dis..ases of the lunos was found in a passive stah*, 
or in the aet of solteniiif;: whilst in the same in.lividual there was enlargement of the glands 
111 the mesentery. I’litliisis has exeeeded llie averao-e, and it is thon^dit that this elimate is 
|.s|M'eially adapted to its dei'elopment. Jliit the j.revaleliee mav have Is-eli due to exeessive 
deliility indiieed hy attaeks of lever.” 

I he invaliding; rolls of the lanv re^.'iments show how important, a phiee phthisis holds; 
and (he j.ossil.ility ot the physioloo’ieal eoiineetion of the liini' inliltratiou with that whieh 
takes plaee in I'eyer s olamls, and in the meseiilerie ;;lands, shouid not he overlooked. 

I do not jirojiose to diseuss the phy.'ioloj;'ieal si^j’iiilieanee of (he typhoid of the iimu'- 

Tl...,i;n.i«,....,o,..,ni.is (vpl..,i.l ..ad to i.npress tlw ,.raetieal truth, that every 

its phystulngki.) n.'iinsr. .vo'iiiy men whieli comes to India, may he ex))eeted to 

siiIIIt from (i plioid in the first hot season ; not heeau.se of a 
s|.eeial poi.sonino’ derivisl from (he loealily in whieh it may he |ilaeed, hut iM-eause in (he youn;;, 
when (he intiuenee ol heat (idls on (In-nervous system, infiltration of Peyer’s ^lanils fol¬ 
lows, the eharaeteristie eruption is manife.'t.'d, and the fever |mrsues it.s eoiirse and ends in 
resohition or in death. 

I'nim i.li.servation, 1 am inelimsl to helieve that the jiliysiolooical resolution of a 
lyphoi.l eonmieiu-es on the fourteenth day. In cases wlmre the onset is sudden and 
well detined, the nervous symptoms will ]iii .hahly he the jiroininent fi'ature of the fever 
iliirin;; the lirst wn-k ; and when oreat heat ispresimt, death hy heat apoplexy is apt to ensue. 
Ahoiit the eighth day, the eruption is likely l,o he found, if earefidly looked for. On the 
l.mrieenth day, the sloui>’hs oyer I’eyer’s ;>'lands wyll he found to have separated,,and may he 
deteeted in the sto..ls. The p;itient may he at tlie woivst at this time, and no improvement 
either in the appearauee or luilse, indicative of a crisis, mav oeenr. Hut as the eommencement 
ot the resolution of a pneiiimmia, dates iihysioloi-ieully’from the fi.nrteeuth dav, the same 
pheinmienon, ] am inelimsl (., helieve, will he found to hold in the ease of the typhoid of India. 
It is iihoiit t he twent.y-tirst day, nnder liivourald,' eondilions, that the fever ahaies, and the pulse 
sinks heliiw 190, in the natural eoiirse of eonvaleseeiiee. * 

The .'ith Jjaiieers and the ;■).")(,h l{e}riiTient, whieh came to India, with the .‘ICth, in 1S('4, 
also snllered I'ri.m typhoid, alllioniili not to the same dofrixs*. 

1 niiyht follow' the hisLiry ol' every re;>'inieiit and hatteiy 

'vhieh has arrived hetw-eeii J.Stiti,mils/1,* and the truth would 

liold throujjhont, that not oin; ol these hodies has escaped t yphoid in its tii-st year of residenet-. 

I have had repeatei i.).i.ortnmties of eallin- attention to this laet; soiiietiriies even in anticipation 
of the arrival u. India o( reKunents which have sutlered suhseipiently. Thus, when it wasproiKised 
ophieethe I-I7fh HcK'iineiit oniirrival Ironi Hnolund in the spring' of 1870, in the new 
harraeks at Allahahad, 1 ei.iisidered it. a eertainty that if eantmusl at this station, the typhoid 
1 . the yoniij? would Iw deve oiK'd in intensity, and that the new linilditifpi and the conditions of 
the locality would be hlained lor (he exee.ssive lo.ss that would follow. The rofrimout was eveiit- 
nally sent to Liiekiiowy and (he experience of the .'ilitli was rejieated; ii history of tyi.hoid runs 
hri.n- i the returns of the year, and Hi men ilksl from eontiniiHl fever, of whom 14 were below 
iJo, and s id :;7 and 2.8 years of a«e. 

Ot late, the subject has forced itaelf upon f-lie attention of regimental and adniiiiistrativo 

i 1 • 1 , medical ollieers. So many young men and new reirimeuts 

Till! exwtcnoo of tvi.biiiil liH« nccos- I,,,,,.. i., v i ' . , . T , '*t.oiii.ui,B 

siirii.v iiUruciiit uotieu ttf Into yuim, l!'' '"""f J* •n>‘l SO ooiiHtiint Ims Iwicn the oecurninec 

:iuil v.irimm tliforifs l..ive invu fnimvil t.vphoid, that the phenomenon could not escape ohser- 
u. ucruunt for iu ilovL-l.n.u.|.nt. vation. Various theories ha.ve bwn advamxid to account for the 

instances of the outbreak of tyiihoid when it has oc¬ 
curred. Imiiortatiou and the eondition of the watcr-Bujiidy, are urged by various waiters as the 
laiise ol the maiilestatioiis id typhoid. Years ago the same theory of imjmrtation was started, 
Mr, (.ornish livought it fonvard to acwiunt for the liua, that at St. Thomas' Mount at 
Madras, the teudeuey ol many of the fever eaa>s, es]H!eially those whieh occur in recruits or new 


All new Ki'Kiiiieiilti Kiifl'er on fit-st 
^•^mlillp' t.( lii.li... 


1 STO D’l'lioiil <>f Bor Majiwty's 03nl Ri-Kinienl, wlii.-li rrai.hwl lliuatroBliaiich fixmi Enaliiml iu De«.ml«.r 

1870, 1)} Asmskut t>ur|;vonb Uauimli tind U’Earrell, appcuni in tlio Imtiau Meditial for October 1871, 
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While typhoid is a disease Rencnit- 
cd in llie iudividuiil rniuilitulion, it is 
at tlie same time a truly ayrootie dis¬ 
ease, and as sueb liable to spread 
through a couiuiuuily. 


orrivala, woa to aaaumc the t}"j)hoid fharaeter, 8n<ry'('st.in}r that the {'enii was itnportcil hy the 
troops which arrived in 1857-58. Dr. Mnnro tliinks it ))osKililc that the tyjJioid (ever IVotn whii’h 
tlio 92nd suffered so hcavil}', may have come with them from Jreliiml. Dr. Skeiu! eoiisideri. 
that tho bad water-supjdy of Mecan Meer neeounts for the l.yjdioid of tlie 85lli; and Dr. 
Barclay considers that the water-supply of Banjralore is not. above su.sjdeion, and may lie the 
cause of the typhoid which attacks the young men. Mr. lJuuhury, und<‘r whose care the young 
men of his regiment suffered ext.remely, at Dwsti in Bombay, u]i])roaelie(l l eiy neiir what I con¬ 
sider to be the truth, when he observifd, that the local causes wliieli lie searches for may have 
been the cause of the typhoid, iirovided we leave out of sight the possibility of typhoid occur¬ 
ring in the young anti nnaticliumtised without the intervention of such agencies. ‘‘It is worthy' 
of particular mention,” he adds, “ that two-thirds of the total mortality assignctl to fever in the 
regiment, occurred among the young men recently landed, as indicating the improjiriet y of send¬ 
ing young uni'ormed lads to this country as reeniits from England, that the average age of the 
subjects of tliese liital cases was only 20 years and (I mouths.”* 

Let me repeat in concluding tliis most iiiifHirtant siihject—imjiortant, alike to the snnitai’y 

oflicer, and to tlie student of the el iology of ly'phoid—that I 
know of no single eireiitiislanee t.hai. would suggest, to me that 
the type of the fever of which 1 am sjieakiiig Is determined 
by IcKial eanses. I'ypUoiil has no geograjiliy, and it is of uni¬ 
versal oeenrrenee; taking, for example, the deaths recorded 
in 1809, as they stand in our death-rolls, the 27 deaths are returned from 21 slat ions. 

But in making t.his hrojul assertion 1 would not be mi.siiii(lersl(Msl. 'I'haf. there is a 
zymot.ie element develojMsl in every individual easi' of tyjihoid 1 believe to be a fact, and a truth 
that should lie acted on in every ease as soon as typhoid makes its apiiearaiiee in a body of men. 
1 lielieve that sueh ealainitii^s as tlio.se of the .‘(Otli, ivould be inueh mitigated were the first 
cases carefully separated; for it is not possible to imagine, that in this ease mere community of 
condition caused nearly' onc-tenth of tlie regiment to fall inti) ty'jilioid. 'I'yjilioiil should be 
regarded as contagions in the same degree as erysijwlas or the non-speeifi<‘ eneliexies of our 
jails, and sanitary measures should proeeixl on such an assumption. Sueh eases a.s the outbreak 
at the Bishop’s School at Simla in 18(91, so well recorded by Dr. Clark,t in wliieh 17 eases 
oa-urred among 69 boys and young men, teacli, that a zymotic poison does exist (o whiob young 
men sueenmb as eommnuities and not .os individuals. 

A further theory sugges^^ that tyjihoid may be aequireil by contagion fixmi the native 

. . ,. Tsipulalioii. 1 know' of no single record of the exisfenee of 

It ig an cxtrnor<liii»ry fact that ' .• i ,, i 

thn recordg of Uio Native Army and typhoid among the native poimlatioii. In the reeonls at the 
Jail Fopulatiou atfurd no nnthentic Native Army' 1 do not know of u single death attributed to 
hUtory of typhoid. typhoid whieli is not open to the suspicion that it has been 

Wrongly dia^osed or carelessly returned; and out of 'l'l,2 Ki deaths among the jail pojuihition, 
which I have recorded het.ween 1859 and 1S70,1 do not know of any death which may have 
been returned as typhoid, wliieh is not equally liable to the same suspicion. 1 do not make 
this broad statement willingly, and 1 would rather tliat its m^ouracy were ealUsl in ipiestion, 
and that well-authcnticatod eases were put on record. If it should be the case that t.he liability 
or non-liability to tyjihoid is a remarkable race distiuetion, it is imjiortant that the point should 
lie established. It has been my wish in recording the deatlis of tlie Native Army and of the Jails, 
to eliminate deaths from tyjilioid, with a view to the study of the etiology of the disease as it 
may exist among the native population; but as yet I liave no difln to go ujion, although my 
ompilutions have been made from nominal rolls in which all jiurtieulars of interest aro sujipostxl 


to be noted after each death. 


CONCLUSION. 


In these pages, I have tried to show how the ratios for new and nei iiinatised troojis 
differ, and how' the ratios vary with age among the newly-arrived as eontrnstixl with those of 
the army generally ; and 1 have endeavoured to impress the chief lessons suggested hy the 
study of these ratios, hy contrasting the history of old and new troops, and old and young men, 
placed in parallel cinnimstanccs. 

To Biun up. In every asjiect in which we liave vieit-cil the soldier, the truth has forced 

itself njKui us, t hat liis constitution is jirone t o d»*eay' under 
Ootietal deauction from the facte re- influences to which he is siihjeetwl during the jieriod of 

his service in India; as a young man he sneeunjhs to one 
class of diseases, as an old soWiur to another. The old man is not eflieient Icir a, lengthened re¬ 
sidence if he comes old to India; and if his eonstitiiUon is hatl, or his habite intem])era.t<‘, he 
dies. Young Ixiys, who have to take their chance in common with the men of the regiment, 
are apt during the process of adajitation to he.ittodie, or to eontriiet disease which may load 
to their being sent back to England ns invalids, before t.hey have at.tained the age at w'hich a 
man heeomes an efficient soldier in India; and a year iilisohilely heaUhy for the native, and 
favourable to the aeelitnatised Eiirojiean, is that in which the young sufl’er, as a rnie, most, se¬ 
verely, since it is generally ehanieterised hy a proloiig-ation of the hot season. Ri'gimcnts com¬ 
ing to India for the first time require to'be tendeily c.med for, since the exaggeration of clim- 

• Anil}' nine Itn.A for 1 Soil, p. HU. 
t Itidiiin Aiimils, XXlll, pngo 11,'>. 

A 3 



288 


• DU. BUYDEN’s EErOBT ON AGE AND LENGTH OF SEEVICB 


"C Appendix 


atio ai^ncies, or the prcBOJifc of epidemic influences, tell upon such bodies far more than on 
those which luiro been Imbitualed to cantonment life in India. The soldier at the best is 
adapted for a limited ])eriod only of Indian Service, and he should begin his'’service young, as 
soon 08 his constitution is formed; the age at which the soldier is efficient may he,reckonM to 
terminate soon oilier 30, 

The sedection of stations a<kplcd for i-egiments at the (Hfierent periods of their service is i^ 

every case, of great imjwrtanee, and in the case of regiments 
Tim jodicinns Belection of stotiom avriving from England, a judicious selection of a station may 

tell much for gmsl or evil in the future. Provided the material 
be good, a hot station is not necessarily an unhealthy one for 
a new regiment. Agra, Ferozepore, and (kwnpore have not proved unhealthy to the new regi¬ 
ments which have occupied these stitl ions; the fever-rate is necessarily high, but it is no detri¬ 
ment that the young man should jiass through a sciwoniiig fever, provided his e<mstitution is 
lell unimpaired. Bareilly has shown itself to be a first class station for a new regiment, and 
this jwirt of India seems ])ceuliarly adapted for new troops. Stations subject to the minor 
degree of heat influouce, such as Fort William and Hazareebaugh, seem also well suited for 
newly-arrivtHl regiments. 

In every station there is the chance that the new troops may moot the influences of an epidemic 

. , , ,. ^ . year, and they eannot be ensured against such a contingency. 

iufluetec"lhXifSiU^ T’e>’<>WF''e, or Hazareebaugh nuw show the maxiimim 

of health in one year, aud in the next, under epidemic inlluenecs, 
the maximum of disease. Judging from jiast ox](crienee, the occupation of stations such as Fort 
William, Bareilly, or Scalkolc would aflbrd a great clianee of exemption from epidemic influenees. 

It seems a mistake to hurry a regiment to the hills whieli has suflered heavily in its first 

year. The. 3f!tii Regiment regaiijcd its vigour in the second 
It. is Iwttor to avoid sending to the yejir in Eohilcuiid, after passing through the extreme of 
ed ‘ «'SvZ" suffering at Lucknow in its first year; and there can, 1 think, 

ill tliv lirst yv'ar. hc little (loubt, that tho wing of the 58th removed from 

Benares to Darjeeling at the close of its first year, did siiirer 
in comparison with the wing which was not. removed, on being brought down to Allahabad 
and subji'etcd to the influenees of an uuhealtliy year, although on nijoining it was in a state 
of absolute health and vigour. The fact,, that the whole body ot a regiment has passed 
through the hospital with heat feven should be regai-ded ratherps giving an assurance, that 
the men will he able to stand the lieat of the sepond year. I speak of heat only, and not ol' 
lieat in eomliiiuitiou with epidemic influenees. 

It has been projsised to send young men and young regiments to the hills on first landing 

Quisiiim of wiidiiiK yomiR men and «Ttainly retain their j;igour, espev 

mw lOKiiiHiits to the hillit on fimt cially if employed actively at a suflieient elevation j and six 

Hiriviiig ill Indio. months of active exercise in the plains up to the eommence- 

ineiit of the hot season, would do much biwards aediniatising the men to the efleets of heat, 
lu theory, a regiment spending the two first years of its service in this manner should he jicr- 
feetly lit to take its turn in the hotb-st station without detriment. Such a projiosition must, 
of course, be looked at in connexion with the enormous losses which in recent times regiments 
newly arriving have sustained w'ithin the fimt tliree years after coming to India, which are 
shown at the close of the second Section. 

It si’ems opposed to souhd principle that young boys who come out as recruits should he 

promiscuously seattcnul over India, in good stations and in 

l>ml, as soon as thoy are lauded. In the last six years, 13,000 

ivcrUits have been received by the regimeuts of this Presidency; 
and if there be a principle on w'hich the young men should be 
acclimatised, this principle has l)oen set aside in the case of 
this largi! Ixxly of young and unaeelimatised material. Tlicre may he objeetions on military 
grounds, but 1 should bo ineliiied to consider, that the lads ooming to India as recruits would serve 
the State l)etU*r were they accliuiatised on priueiplc for the two first years, lids simjily implies, 
that they should be kept together as a body at a first-class station, such as Bareilly or Sealkote, and 
that tluiy should lie judiciously cxereisiKl, and not foi^’cd into disease by being ranked with men 
who can stand with impunity an amount of exposure under which the young lads must go down. 
Bareilly aud Seidkotf; are situated beyond tlie range of the epidemic influenees so deadly to the 
uewly-an ijed, or, at least, are very rarely reached by such influences. Botli are hot stations, and 
t he recruit might take his place in any regiment after having spent two years in such a elimate. 
The recruits even in these lioalthy localities would suller both from heat fever and typhoid; but such 
a eoiisideriitiou would)» of secondary imporfance, provided we could recognise it as a truth, that the 
young men were lieiug adapted for furtiiur servici! in India on iirineiples substantially sound. 

The table which follows shows tho changes which have tukon place in the regiments com- 
UowthcicinintituUoiM>ftlio Annyof iwsing the army during the past six years. There have been 
ImVm cluing™ fronifjeiir to jrimr. n'moved by death 5,5'IC, by invaliding 9,958, by expiry of 
service 9,d35, and by other causes 1,151 j and to make up for these lossoj, 13,252 recruits have been 
rceeived, regiments leaving India have given himk 5,9(52 men, and of the men invalidisl to England 
H.'iS liave returneil. Tile items which balance the account are dct.ailed in the following statement.'* 
* Tliu ntutuiiiciit’. in n rcgimenliil (iii«, uutl tor rvgltnciaii present iluriiig tho yourj hi-uoe tho strength rvuuiiuing does 
not correspoud with that curried lurward to tho uoxt year. 
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Staiemeut showing (he Gain and Loss of the Regiments of the Army of Bengal in Strength during six Years, from 1S65 to 1870. 
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Joaclulion ]• as AJTECTING the MOHTAIITT AKD INVALIUINO of the EUROPEAN ARMY. 2{)1 


The final table showB what has been in eight regiments the result of twelve years <il' 
Ho* twelve ycrs of smiceia India Indian Service, amtmg the men who landed with the rc^-iinent 


tell) upon tt body of' Itritiab suldiors, 
traced from tjie time when it lands in 
tlio country until its return to England. 


when it came to India. Tlie aggregate of the body on landing 
was 5,836; out of this Iwidy, 670 men embarked tor England 
with the regiments on their return, Tlic loss amounted to ft, 100, 


^ imd was made up thus—died 1,360, killed in action 89 and invalided ou account of wounds 
04, invalided for disease 1,226, discharged time-expired 1,129, purchased their discharge 13], 
transferred to other regiments or removed otherwise 1,165. In the thousand, 469 died or 
were invalided, 19.3 were discharged time-expired, 200 were transferrcHl, 22 purchased their 
discharge, and 110 remain with the regiment. And the pereentjige of loss was made iijt in 
the following jiroportion: death and invaliding 53, discharged time-exjiired 22, transfers 22, 
and purchase of discharge 3, out of each hundred who came to India. 


B 8 




AGGREGATE STATISTECS OP NEWLY-ARRIVED TROOPS IN THE 
FIRST AND SECOND YEARS OF INDIAN SERVICE. 
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; 

NEWLY-AItlllVED REGIMENTS IN THE FIELD, 1S5S. 

of tie Siehets and MvrialU^ among th fluropem Troop* mptogrit on Field Sereice in lie Gangelk Prooiiteen, 
and in Oudt and Jluhikittid during the Year,J_ 

gCbMxmj of OoBtrol India waa not on the BtronEtb of tho Bongal Preildency In ISIS, and li not Inolndod la tbU Statement). 
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NEWLy.ARRIVED REGIMENTS IN CANTONMENTS, 1864 TO 1869. 

(The aggregak of the Sicheii and Mortalitg, during tie frit tweke mnlhi of their teiidenee in India, of the 
Itegimenfe and Batkriee which have arrived ftm Europe from 1864 to 1869 inelutive). 
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NEWLY-ARRIVED EEGIMENl'S IN THEIR SECOND YEAR OP SERVICE, 1S05-7(I. 
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1 



1 

8 

.1 

1 

2 

1 

2 


13 

6-fl 

... 

R«>H|iirat4>r) t)iiK‘awH ... 
IMxuieiij JHtUnoiielie 

« 

1 

ft 

7 

3 

1 

0 

1 

6 

7 

11 

1 

0 

3 

5 

1 

6 

4 

08 

ft 

84*6 

4*0 


m 

V'lO 

Si-urvv 















RhifUiuiiliiim... 


2 

1ft 

H 

N 

12 

1ft 

13 

y 

6 

10 

7 

96 

4N-1 

1 


DiacaiieN 

23 

47 

84 

HI 

«i 

91 

21 

84 

24 

41 


87 

41ft 

8005 : 


Eye DlMaiMW 

... 

4 

U 

ft 

7 



8 

ft 


4 

4 

43 

21*6 

h *71 

Aii!i;>(‘<(h and Ulrer 

If. 

10 

10 

13 

17 

16 

1ft 

1.1 

12 

10 

11 

17 

161 

:80’7 i 

Wuuiiih Bad Acildviite... 

81 

11 

80 

30 

11 

10 

ft 

11 

N 

ft 

10 

1ft 

172 

ftft-s 


All other CauWB 


21 

81 

83 

49 

t 

8*J 

8ft 

45 

41 

87 

33 

21 

884 

102*5 



- 

13.1 

181 

ISO 

IftS 

SUft 

182 

280 

201 

218 

10ft 

2&J 

J8ft 

2,353 


# 


Admitted per },d00 of the Average Strength to each Month. 


70 ft 74*4 


m 


7811! lira I m 

I 


llA'I : lMr8 1087 


MD 


101*9 ! 98*8 


I 


1179*4 































EUROPEAN TROOPS, 1870. 


TASLStkowiHff ik$ and MORTALlTr amnff iU mUOPSAN TM00P8 #^rr% h iU DINAPOUP, PEHAUPH, OWK 

and CAV^PORE BI8TSICT8 dwing tho Year 1870, and the prevalence of the principal VUeaeet in eaok Month of the iV<<r. 



















































EUROPEAN TROOPS, 1870. 

IV. 


TABLStkoKMg M« SICKBSSSand MOBTALITramong tU XirSOPSAB TROOPS uning in thn RORllCVSDand USRSVT 
DISTRICTS during lie Tear lb70, ami lie precalenee of tie principal JHeeaeee in ead Monti of tie iVor. 

























































































EUROPEAN TROOPS, 1870. 

T. 


TABIS thoKiHg tlu SICKNS88 and MOBTALITB aiMtis Ike XUBOPEAN TBOOPS eereieg in ike AQBA D\STBICT eml ie 
daSTBAL ISDIA during ike Tear 187(^ and ikeprevalenee of ike pfiiuipal Dittmea in eack Uohik of ike IVur. 


CActiBi or Diathii ur UournAi.. 


MONTHS. |> 


t. I 

it. ‘ 


S fil! *5 " 

Hill 


8,001 860 70*7 

4,810 906 m 

4,887 801 00‘4 

4.480 316 70*8 

i,m 881 n’6 

4,474 887 781 

4.4S0 870 eS'l 

4.430 408 00*6 

4,486 404 01*1 

4,411 S98 80*1 

4,038 813 77*6 

8,604 SCO 07'8 







e 

1 

1 

1 

« 


1 

1 

1 


fl 


$ 

I 

f 

c 

1 


£ 

£ 

Ai 



8 



i 

1 

8 

*8 


.M 


1 



i 

“i 



1 

1 

j 

i 

0 

■ i 
6 1 


? i I I 

I s i Is I 

I & £• is B 


1 11 ... 18 ... 


4,874 

331 { 7T-B 

' i 1 

06 1 

1 

22-83 

•47 




CAUBIS OF 
AOJllBBIONa. 


Cbulsn 
Smallpui ... 

F«ver, liit4rmlU«Qt 
„ HemlttMit 
n CMTittnurd 
A^lexjr ... 
iMlirium Trenieni 
Drieflterjr ... 
iliArrhM ... 
UdMlItlM ... 
fipUen D|^mw 
iMPlraton lllfeMM 
PhtalBli Faltuouallt 
ftcurvj 
Uboimifttltm 
Veuerwl DIumoi 
Eti UlteaiM 
▲DBoeM And Uluer 
WoQndB and Accidesta 
AU otbtr Omims 


1 AdmUU'8 of""”' 

ss: 



1AA7 

im 

!•»> 

100-6 

i 

100-7 

i 1 

1 830*7 

1 108-8 

101-3 

177*0 

1 1 

2U:!‘0 








































































EUfiOl’EAN TROOPS, 1870. 


yUSZE thawing iht SICKNM88 and MOSTdLITY among tht SUHOPSAIf TBOOPS ttrnkig i» Un TU^JAS 
during tin Fflar 1870, and ihe jirnoaltnce of the grineipal VUeoMt in each ^onih of th$ Toar* ' 


CiUNWor DxifUf IX Uoifmi.. 


Juiuary 

fobriiavy 

Marrh 

Atiril 

Illy 

Jtmo 

JnSy 

Aiiffust 

Sopteuber 

Qctobor 

Noveuiiber 

Decoinbor 


“P. *^A . S 

I I ;t I I 

j I i: ; I 

f M I I 

a Via 5 o 

< < \% K Q 


731 61*3 10 

71« OO'O U 

;(M Xi’J !i» 

607 62-6 12 

7SO 728 27 

710 72'1 30 

; 70*6 21 

002 71*6 2t» 

mi 66*4 iH 

761 H1.3 22 

M63 7N-1 27 

661 m 24 


I I t\ 


■§ R I S 


9 ! • ^ ' h 

s! tf ill 


s £ is: a ! < 


J I 1 ■ SI , 43 32 


It I I if I t 

KnlK n 



S4J 1 8U| IM 10 


28 83 10 


]N.*r 1,000 of tbo Avdni^ Htrengtli. 


Fm-thcyotir... lO,fiH 2 ! 731 i fl»*l | 250 |S4*48 


I ! 

•00 0-M .108 *38 l'6t . 


2*27 ‘00 n« 1*70 1*00 


'101 ■in a'08 ‘OS 


CAURKi^ or 

ADM1H810N6. 


NruitXH or AsHZMioxit ixxo Hohpital ix xach Munth. 


7’otal A6n»{Uiii! out 

_.;ArtmllM cfeacb 

'SfiSh" hMidrwl 

I the Year. “W***”* treated. 


March. ’ April. Atay. June. | July. Auff. Hapt. Uct. 8ov. l)«o. 


Cltolant 

Kmallpox 

Fever, Intermlttvut 
„ Itoiiiltteiit 
M CivitUnued 
Afwploxy 
Dellriuni Trcmoua 
Uyaontcry 


Optoau OUeiwo 
IieMilrHtciry jOixenKos ... 
^tolila FulntoiiaUii ... 
Scurvy 
RbouiuatlMin 
VenemEl DImoich .« 
EyoDUeAHQH 
AimiHwh and Uluer 
Wuundt* mul Accidents 
AH other Cauaea 


Pi\ 


52 84 

44 81 


004 8^7 

5 14 


567 860 

2A IH 

460 418 

IK 3 


1,3.15 1,637 2,463 1,157 

25 40 11 11 

461 817 126 20 


26 24 

52 47 

45 88 

10 0 

112 IBS 


1,066 l,4tf I 1,751 1,660 2,321 1,692 1,740 I 2,180 | 2.43H 2.533 i 8,810 1,860 


Admitted per 1,006 of tbo Average Htrongth in each Mouth. 


I ]»7 1 ISW 


# 



1 

I , i 

151*2 

1K7 

22911 

m-o] 1787 

2311 { 182*0 1 268‘B 



























EUBOPEAN TBOePS, 1870. 

VII. 


TABLE showing the aiCKBESS and UORTALITT among the SUBOPEAS TROOPS ooeupging BILL STATIONS during the 
Year 1870, and the prnalenee of the prineipal Dieeaets each Month of the y<iir. 
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ECBOPEAN TBOOPS, 1870. 
vm. 


TABIK thawiHff the 8ICKNS88 and MOMTALITY among iko SmOPSJN SOLBIBBS oeonpging iU C0NVJ.tI!8CSNTnSP0TS 
ii» the UlLLS durmg the HOT SEASON of IS70» and tie jtrsvalence of tie prinoigal Bieeatee in etui Monti of the period* 


Cauikb or Diatk« ur Hoinui. 


January 

F«bnittX}' 

Marrlt 

AtwU 

&fay 

June 

July 

AufruKt 

Hcpti'mhcr 

Ociiiher 

Novttnlicr 

Decambi^r 


1 '<3 

s 

1 

I 

1 

‘iiaiS AMiEuntx a8«»A^ j 

I 

1 

1- 

If 

i 

1 

57 

4 


68 

1 


no 

12 

U. 

),333 

110 

H70 

1.7«tt 

m 

100.3 

1.037 

210 

ION'4 

1,0.30 

m 

110*0 

1,060 

107 

101*0 

1,070 

107 

sn 

1,083 

1.33 

00*2 ‘ 


70 

■ 

7HJ 

33 

... 1 


i I 

I I 1 


h I« u. ^ 


112' > — 7 

I III 



.fj a 



1 1 



I « 

i 


^ < 

1 


1 1 

1 

. 

1 1 

1 


1 ? 

0 

£ 


% 


... 8 ... 0 1 


Died |H'r l.niO of the Avorairo Streof^h. 


PortbeKi'aton...; ).Ht5 i 1^7 96i 4i; SSfl 


! *61 ... 9rm ;... 7-801... 9m -w i‘84 ... ... 1-03 ... m *51 


CArSEfi OP 
ADMli^SKlNS. 


(.Iioten 
HniaUiiOX ... 

Fovor, liitcniiittcnt ... 
„ ficnilttcnt 
„ ConlliiUiHl 
Aixiptexy ... 
l>diriimi TrcmcuH 
lij'iieniery ... 

Oiarrhira ••• 
n«|>alltU ... 

HpWa UiWttHc 
H<>N|*inii<iry Dlaeastw ... 
I'hlliiKla i'uliDutuillN ... 
Sftuiry 
ItbcamatiNni 
YMien^al ?>{H('ams 
Krc DibffiiM'M 
AliMccfiB and IHcfii' 
WuniKin and AccidonU 
AU other t'aofles 



The InTalidlnR to Europe at the cloae of the iiuon li ahown, for the different l)es.Ati, on the laii page of Table XlX{ the iOM by laralldtog wai at the rate of 818 pur l,aoo. 











































EUROPEAN TROOPS, 1870. 

IX. 



l>ied out of ilooi^ta! 



























EUROPEAN TBOOPS, 1870. 
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TABLE ih 


STA'I’loXS. 


I Fort William 
Uom-Dtini 
Barraokporp 

lUiarMbanph (11 month*) 

Dlnaporo 

ileoarca 

Chnntir 

Fjfnhatt 

Lofiktiow 

ijleetBpoA* 

Fttttehffliur 

Oawn|>oro 

Allahilmd 

Shat^ohunporf (|o immlM 
liareiliy 

Mondnbad (U montha) 

Roorkco 

Mctrut 

Delhi 

Mtttfn 

Agra 

Morar 

Uwalior Citadft 
Beppree (7 moiithi) 

Jhtnai 

Nowgoiig 

SauiTor 

JuUntlporo 

Umhnila 

Jullantinr 

Fcroaepore 

UooUas 

Dm Ismael Kluin 

Sflalkoto 

UmrltBur 

Fort Lahorv 

Koean Meet 

Rawnliundee 

Attock 

NowHhcro 

Peshawar 

Dnijeeiiug 

Rauceklirl Koadi (0 montha) 

Chopkmta 

Dtigabaio 

Sobathoo (10 monthi) 

Jutogh (0 months) 
Dhunnsalln (7 nionlbsl * 
Chiimba Hills (7nKm(iit<) 
Manes lUlli (7 montliMi 

Daijflcling Dei (8 months) 
Nyneo Tid DepOt (0 months) 
Unduar Dophi (8 months) 
Kusiowlie Ds| dt (h months) 
Dalhousie UejAt (7 months) 
Humx! De).6t (0 months) 


EUBOPEAIf TROOPS, 1870. 

XI. 


AT 10 111 fc-iiVA ih VniyCll'Al DISK ASUS hate eenlMed to mate up the ADMISSION KATE of the 
YEAR h the CHIEE MILITARY STATIONS of the BENGAL BBESIBEXCY. 




AoviTTmi lOTii lliwrmi rai 1,0(41 u, thx .VvtK.oii UMioatii. 



Avorago 


, • 


I 

1 


1 

, 




AdnilttiNl 

StreiiKtb 

1 

H 1 



1 



-3 

5-? 

, 


ll«l-l,(»«lof 

during (litf 





i 


5 1 




8 

(lip Avorasro 

IH'tiiNl of 

OUlilJKltlOlt, 

j 1 

f ' 

1 ' 
1 j 

a 1 

e 

K 

£ 1 

t- : 

% i 
|5’ i 

H 

e 

JS 

S i 
s 

Hepatitis 

1 

S 1 

Is 

> 

i-ii 

Jls 

A 

1 

1 

'S 

5 

Ktrciiglh fruiii 
aU Cansrs. 

H7.-1 

2‘1 

n' 

4iH*:i 1 

76-1: 

3(1-0 1 

77-7 

37-7 ! 

190-6 

Sffl 

16-0 

403-4 

1289-1 

•in 

1(1 

... 

20f(l 1 

667 ‘ 

.t.VH ' 

41-2 

67-.1 ! 

2310 

697 

19-7 

SOO'l 

l9)H-7 

412 

•■' 1 

in' 

22fl'3; 

711-2 ! 

6n'M I 

996 

643 , 

221-7 

34-0 

in 

392'i 

118,15 

H12 

24'» 

... 1 

2(WT 

321 , 

1 

2Kr2 

21-1 

29-7': 

173-2 

41-0 

Sfli 

230-4 

877-7 

NIU 

it; 

Hi 1 

1N9-U j 

H.T7 

8.T7 ! 

1131 

102-3 j 

26:)-2 

030 

247 

209-7 

1197-9 

A21 

... 1 

3-N 1 

818-7 1 

40-1; 

iW-2 ' 

78-2 

wr7 

346-4 

43-9 

42-9 

377-9 

1.177-9 

U 

31‘2* 

... 1 

(l(W4 ! 

7hI I 

109-1; 

IHHt 

171-0; 

484-1 

16-0 

... 

rj44 

2.176-11 

707 

13H 

... 

3t0*rt 

69-0 j 

28-9: 

77 H 

42-7 ; 

•m 2 

320 

40 4 

322-6 

13010 

2>2Iu 

' 

«j 

376-5 

34-3 1 

100-2 1 

51-2 

01-4 , 

208 0 

61-9 

460 

4i:i 0 

1410-8 

6.12 

... ! 

i 

293-2 

24‘2 1 

36-7 1 

20-7 

107-2; 

282-0 

62-0 

.1.V7 

.123-3 

1178-0 

22(1 

... ' 

4'4i 

ftai-? 

17-7 ' 

76-2 1 

20 0 

39-9 j 

929 

133 

221 

439-3 

1386-0 

7m 

.. i 


iKw-n 

46-0 1 

.10’9 1 

142-0 

27-8 

441-8 

70-1 

47-6 

435-0 

1704-0 

88n 

2« ' 

7T j 

478-1 

48-9 i 

soil I 

38-9 

41-1 

310-2 

OftH 

2''0 

631-8 

1678-4 

HID 

1 


OO’O 

48-6 i 

131) 

61-8 

660 

;9l7-7 

0-7 

J.'i-:t 

2SI‘6 

8<>:t-5 

H15 



118-0 

31-0 ' 

24-0 

(ie*o 

20'2 

263-H 

26-7 

121) 

3U5'8 

790 6 

m 


... 1 

216-0 

6-6 i 

15-6 

080 

324 

3363 

2-i(l 

3-3 

101-8 

8U3 

lift 



lioi-s 

38-0 { 

22‘t 

28-6 

34-8 

1339 

475 

3-2 

240’S 

ior..vi 

1,292 

1(1 ■ 

i-fi i 

.1811-8 

61-U j 

lOH'l , 

76-8 

82'8 

1096 

72-8 

,18-7 

400-7 

1683-7 

139 


£-9 ' 

731-6 

69 0 j 

63-1 1 

078 

011) 

2773 

860 

6-9 

271-4 

181H-5 

367 

2-n 

- i 


22*1 1 

11-2 

60-4 

72-8 

2437 

632 

11-2 

4230 

1179-2 

78# 


.. 

OlHa'O 

31-7 i 

406 

304 

773 

247 1 

63'A 

20-2 

287-7 

1761-0 

876 

... ; 

I'd 

*87-4 

4:14: 

(I.)i 

683 

63-7 

172-0 

60-:) 

84-3 

.190-9 

1800-11 



S'S 

6.163 

.66-3 j 

27-7 

3Hi 

61-9 

214-5 

03'.1 

27-7 

3.841 

1101-4 

i:w 


... 

1608-7 


NO-H 

I4o 

60-7 

210-4 

30-3 

1 14'1> 

2809 

2,1*7-s 

m 

3i 

N-1 

Id"?-? 

2H-ft 

62-0 

36) 

111-0 

.101-3 

lul‘2 

* 35i 

RKI-O 

DDIfi-y 

w 


6-7 

JI91-2 

511 

46-5 

39 

02-6 

2448 

73-9 

10-0 

44811 

2181-8 

UH 


11 

1-2I.T7 

137 

41-1 

61-9 

617 

19HH 

l.VI-2 

10-6 

321-7 

2031 7 

«27 

ut 

An 

1660-2 

40-2 

143-6 

92-2 

81-1 

243i 

67-4 

16-0 

3413 

3.1170 

1.267 

•ff 

2i 

620-1 

16-1 

i»-.1 

46-3 

90':) 

160-4 

78-8 

27-8 

Sura 

1482-9 

Hfil» 


O-o 

IWS 

160 

77-7 

60-K 

1830 

180-8 

74-8 

134 

409-4 

226t)'l 

9112 


101 

(hS-0 

23-9 

630 

18-7 

28-1 

190 2 

1010 

.lu’3 

4-27-2 

1673*8 

7tH» 


2-6 

IWl'O ! W-2 

430 

91-H 

Nil 

835 

949 

30’4 

4(W» 

1310-9 

97 


101 

ifwro 

.Ki-9 

82'6 

10-3 

72-2 

l«-3 


... 

:i7i) 

1773-2 

9fi7 


62 

800-1 ' S6-8 

71-1 

m\ 

oro 

1700 

4.TI 

42-4 

3837 

166«-ft 

1S8 


7'8 

1176-0 

31-3 

78 3 

7s-2 

61-0 

.138 1 

10-H 

16-0 

087-6 

270.3-1 

8( 


... 

1.193-9 

69-6 

Ml-O 

no 


3.13-3 

69-6 


3-21-4 

3300-.') 

9ll.'i 


3:t 

1707-2 


ltw*;» 

317 

9-2-H 

1089 

87-3 

21-0 

:«>7-s 

26S7:t 

1,161 

... ; 

21 

1107-1 

lH-0 

6r.-3 

302 

r.o9 

126-2 

10.1-3 

21-3 

3033 

2138-3 

Ifil 



1920-8 

39-7 

6-»i 

63-0 

796 

93-7 

190-9 

6-fl 

324-6 

26291 

‘W5 

... i 

B'j: 8i8(iT 

144 

70-1 

10-6 

8U-4 

00-9 

616 

0-2 

313-4 

2762-0 

1.9 0 

... 1 

63 

3067-0 

42-1 

89-2 

«-o 

71-3 

120-4 

213-9 

19-2 

3S8-4 

4001-3 

' ill 



731-1 

46-9 

.11-2 

140-0 

126-0 

140-0 

160-3 

lAD 

600-0 

18000 

897 



267-0 

17-0 

io»-.-t 

32.8 

020 

1637 

:i2-8 

7-6 

260 9 

031.) 

Ml 

1-2 j 


136-1 

11-2 

287 

20-0 

919 

1401 

101-0 

7-5 

.1fl6'8 

972.3 

1 AlC 



177* 

7-4 

S3'3 

29-1 

701) 

, m 

PO’4 

15-9 

130-2 

641-7 

81tf 



251-H 

16'.1 

36-6 

4H-9 

26-7 i f>0 2 

on 

Il-o 

1822 

000-7 

H6 

. j 


129-1 

... 

m 

36-3 

... 

47-1 

11-8 


(4-1 

341-2 

' IW 

i ... ; 


.ITlii 

... 

91-8 

61-N 

04-8 

92-6 

27-8 


231-6 

910-7 

! 496 



412-4 

14-1 

08-7 

tint 

04-7 

133-3 

40-5 

2-0 

166-9 

906-7 

641 



702-2 

1-8 

3H-6 

12-9 

490 

67-0 

3.1-1 

11-0 

162-0 

1068-8 

1 )!7 

: 1 

78 

J 22ft-5 

1260 

709 

3149 

230-2 

1676 

U4-I 

39-4 

SSo-7 

1748 0 

; 3N1 

1 


792-0 

31-6 

97-1 

173-2 

116-6 

181-1 

08-9 

6-3 

661-9 

2018-4 

2fW 

1 


7M-4 

m 

1.39-4 

1779 

62-9 

1033 

81-7 

4-8 

540-1 

1774-0 

/ 611 

... 

20 

.161-6 

ao-7 

101-9 

607 

bivi 

121-3 

60-7 

2S'6 

332-7 

*^1263-.3 

I 200 

i... i 

... 

620-0 

10-0 

126-0 

46-0 

060 

1000 

BOO 

6-0 

»6-0 

1316-0 

1 481 

1 1 


316-0 

30-8 

634 

46-7 

62-4 

6N-2 

64‘5 

0-2 

178-H 

016-0 


• TIu eqalttleot of tiro idmlNttn. 








EUKOPEAN TItOOPS, 1870. 

XI r. 


TAIilKtkomiiff Ih MOUT.llin’in nek HTATlOy, Ike CAUSSS of mATff, ami Ike flATlO of DEATHS lo STltnyOTir. 


; I I Cau.«« Of UHAIIIS IK Howmi. I ' i “''“BiVrM.M. 


All other ; 


ChInNttra]) Per At 

Troops marclimg, N. W. PfovIim'm 
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21 
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H7.1 

21 

17 

40 

NO 

6.1 

36 

61 

70 

100 

14( 

151 

94 

804 

987 1 

1 


(Iwaliur Citadel 

2Mb 

3 

2 

4 

6 

11 

4 

n 

31 

21 

23 

23 

IN 


630-3 

... 


Hnepreo (7 manthM) 

13H 

ana 



It 

10 

•n 

39 

65 

is 

31 

4 

222 

160N-7 




4H» 

11 

42 

ii(i 

33 

6.1 

4t 

05 

116 

127 

113 

OS 

46 

812 

1077-7 

<» 



, 170 

.s 

13 

17 

17 

82 

23 

20 

27 

IH 

25 

3 

1 

210 

iim 

} 



! m 

«) 

70 

73 

72 

121 

136 

131 

16H 

KK) 

100 

101 

ot 

1,17b 

1243-7 

•t 



027 

III 

h:i 

121 

70 

112 

fo 

NO 

no 

73 

7N 

6N 

8N 

972 

lAAcrS 1 


Pvxjiit. 

4,37i 

221) 

21.1 

aMf) 

.'{63 

476 

41. 

64t 

OHO 

a;s 

Ann 

m 

381 

5,1(H 

laid'l 

15 

361 

Umballa 

Jnllniidiir 

i 1.337 

2.'! 

2i 

01 

•Vi 

74 

7tl 

M 

0.1 

lf.4 

IK 

2.1 

12 

787 

(lAIIT 

1 

• 

1 OOi) 

30 

IS 

20 

33 

40 

ON 

ut 

116 

13.1 

0.1 

IW 

60 

N27 

12;tO-2 

2 



: 003 

2.1 

31 

2d 

28 

128 

71 

113 

St 

40 

no 

Kl 

6 


IN3-0 

3 

■ ... 

Ben iamael Kiuui 

7b0 

07 

63 

JO 

40 

67 

1 

31 

2 

77 

12 

77 

s 

70 

6 

73 

0 

90 

22 

93 

IN 

88 

14 

9 

776 

102 

98]-|» 

Kill-R 

3 

1 

... 

UtiiritKiir 

mr 

H 

•27 

3U 

41 

lot 

B2 

70 

106 

»3 

W) 

66 

32 

771 

800-1 

2 


130 

12 

4 

a 

7 

22 

20 

33 

26 

16 

14 

11 

10 

170 

1376-0 

g 



Ni 

6 

12 

8 

8 

12 

0 

23 

H 

It 

13 

b 

1 

117 

13020 



Ba«rul I'iuiW 

CamplN'Ilpure (7 uunuIinJ 

H03 

22H 

m 

160 

131) 

1»:! 

SO 

96 

lot 

160 

117 

190 

10 

1.615 

1787-2 

10 


1.46k 

1.1.1 

117 

121 

lol 

12H 

136 

27 

132 

J.1 

132 

It 

173 

10 

201 

333 

3 

f.2l 

11 

103 

2.040 

88 

14"7-i 

14 

... 

Nowihera 

161 

.13 

« 

14 

iu 

10 

9 

13 

11 

23 

40 

73 

83 

2(Hj 

ib^)-6 

2 


4Mn 

33 

30 

46 

67 

107 

79 

47 

6i 

42 

133 

26-t 

145 

1,0.10 

2i:iH-l 

3 



1,020 

00 

106 

160 

239 

836 

8)0 

3(10 

464 

701 

HOO 

1,879 

749 

5.9U7 

3067-0 

5.) 


TroopN ninrchiofr fPuitjal)) 
Hccruitaand ItivalidaiPuiiJaiij 


113 

..« 

14 

... 

::: 

... 

... 




18 

3 

19 

217 

3 

1 

3 

... 

Him. ST.^TKijir-. 

J0.AH2 

Mil 

m 

HUH 

778 

1,420 11,061 

1,001 

1.297 

1.N21 

2,003 

2,690 

1,1S8 

16,347 

IMO'3 

67 

6-.13 

Kaiie«<klii!i Uoads (D Qiuntba) 
t'huckrata 

Bugaliaii^ 

Hubatliiio (10 rooiitlia) 

Jutoah (OiiitinlhM) 

Dhuniihalm (7 iitonditi) 
ChambaltiilK (7 inuuthb) 

Morreo IIIUh (7 iiuiuths) 

CojtvALFacKKT Dn-An* 

Barjeelinir (s moutliK) 

N;nee Ta) (i> iiuxitliK) 

Iiaiidoiir (H iiionlliH) 

Kumowlic iiKiiithd) 

Palliouale (7 laontbu) 

Marr«v (U uouiliH) 

Hkroat. pHraipiKcY 

64 

307 

801 

m 

81M 

R5 

108 

403 

£14 

6 

"'7 

1 

H 

6 

',1 

3 

1 

6 

6 

6 

0 

4 

17 

H 

2 

li 

3 
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18 
10 

6 

38 

21 

7 

41 

4 

3 

60 

79 

261 

2 

20 

10 

9 

It 

1 
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M 

83 

190 

8 

16 

10 

28 

80 

1 

R 

37 

4» 

7 

11 

0 

22 

48 

2 

13 

ai 

71 

2 

2 

It 

10 

26 

1 

H 

21 

63 

6 

"n 

9 

11 

•i 

12 

23 

1 

1 

4 

20 

1 

2 

6 

28 

... 

47 

100 

100 

146 

206 

a 

40 

219 

362 

... 

207,0 

130-1 

177-9 

261-8 

120-4 

4(2-4 

702-2 

:> 

1 

z 

3.403 

83 

13 

26 

SO 

IH. 

214 

m 

66 

26 

37 

1,265 

371-8 

4 

ns 

137 

3HI 

m 

fill 

200 



4 

3 

47 

17 

1.1 

16 

7 

H 

73 

31 

8.8 

40 

3b 

5 

40 

10 

at 

17 

at 

1 

46 

27 

28 
12 
.13 

149 

4 

47 

28 

30 

10 

26 

■1, 

10 

18 

7 

» 

2 

12 

19 

14 

10 

0 

11 

6 

H 

1 

3 

1 

4 

"s 

28 

302 

169 

186 

124 

162 

22'>'6 

702-6 

7nC4 

301-0 

C^l-C 

316-0 

.. , 

■'■5 


* l.»16 


... 

4 

102 

235 

• 

S,S30 

162 

160 

01 

63 

27 

H 

961 

488-0* 


l-5i‘ 

1 (13,873 

1,318 

i,u;4 

1,390 

1,006 

2,106 

2,350 

S.920 

9,»ll 

3,366 

3,684 

1,862 

27,849 

884-6 

1. 

4-28 


' For tht itutoii. 























EUEOPEAN 'floors, 1870. 

XVI. 


TA.UL'B showing the PRnf’ALSXCE of APOPLEXY and SUSSPaOKE in eaeh ilOXTlL, and Ike DISTRIBUTIOS of th, 

DISEASES bg STATIOSS and PROVISOES. 



Avmgn 

NllMIlKtt OP AimiHNlONH INTO IloHl'irtl. IM EACR MoMTIf. 


Total 

Admla* 


rale per 
I,«NNhit’ 
Stri‘Ui<tii. 


Hlrruirtb 








Aflniia* 

pioti-rato 

iNunibcr 

STATIlIXtt. 

for tliQ 






.. 


Hiima 

)ier 

of 


period of 




1 


1 I 


Ilf llio 

I.IUIuf 

beatiM, 


obticrvation 

elan. 

Feb. 

Mar. 

.tpril.j Mii.v. 

.lilUt'. 

.lulj. 

Aojf. 

Srpl 

Oct. 

Nov. 

Pcc. 

\ car. 

Htrciigtb. 


Chif»arn)i UepAt 

Trotipit inurvliiuK, K. W. P. ... 

... 


... 

... 



... 

... 




i 



.. 


HecruitM and tiivolidH, N. W. 1’. 


... 


... 

... 

... 


■ 




.. 



1 


Ilanuai, TaucKa. 
















Fort William 

m 

... 

... 


... 

... 

1 ... 

... 1 ... 

... 


... 

1 




Omii-Dum 

S1I 

... 

... 




... ... 






... 


MnrrNi.‘k]ion> 

m 

... 

... 


I 


11 ... 


•a. 

... 

1 ' ... 

6 


1 


Jierhanipun} (0 moDtlta) 

i;tr> 

... 



... 

... 


. 1 ... 


i 





(lANfJKTic Paovifrciifi. 

i,ouri 

... 



1 

.1 

2; ... 



... 

0 

:fo 

1 

■50 

TIa»irc'i-l>aii);)i (11 iiioiuIin) 

Hill 

... 



■•3 

1 

.1 


1 




... 

1 


Uiiiaporo 

Nib 

... 






H 


3 


lipitan'it 






1 

1 ... 


‘ . 1 . . 


2 


1 


Chunar 

Ml 






... 

... 

. 1 ... ' , 






FVisabod 

797 





... 

.. 








Uao llanolly (11 months) 

(i:* 






1; ... 


, 1 „ : .„ 


I 


... 


laUl'kliUW 

2,219 


... 


1 

;i 

^ • 

.. 

... 1 

1 


10 

... 

2 ^ ... 


6;i2 




... 


..... 

... 

, ' ' ... 

... 





Fulti'liKhiir 

(!awii(iuro 

220 


... 

1 


... 

... ... 


... : .. i ... 


1 



... 

760 






., ... 


... ' ... 1 


.. 




Allalialiail 

ONO 





... 

•• 



2 

... 

1 


3 

. 

1 


UiiiiiLcvaD (!ri) MKr;Kvr. 

7,1h5 


... ; 1 

3 

6 

11 

... ! I 

3 

1 

■ 

• 

io 

3-fi 

H 

ITI 

Slinhjohanpore (10 itioiiliiK) 

.H09 


... 

... 




... ! ... 

... ! . 


... 
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Nfifi 



... 

... 


... 


... ' ... 



... 



Uoradubtid (11 moiUllN) 
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, 1 

... 
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... 
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liolhl 
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.. 
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.1 3 
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... 
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llcvrulU and luvalida (Punjnii) 
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... 










lltu Si'itioxo. 

in,6N3 

1 

1 


T 

n 

U 

Is 

3 
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... 

4(1 

40 

3» 

30i 

Darjw'ling 

01 








... 





lUneekhct itoada (d uioiiilui) 

397 


... 


... 

.. 







fbiiokrata 

801 

... j .. 

1 .. 

... 





..a 




Diiffshaie 

nIu 

• ! - 

.. ... 





... .. 





Bitbathoo (10 motitliN) 

AIN 





. 


... 1 ... 

.. 1 ... 





•luioffh |0 montha) 

89 

. . ! ... 






... 

... 

..... 





Dliurmaalla (7 nmnllta) 

Kaninii 

lON 



... 

.. 


r: ' "! ' 

:: 

... 1 .. 

! - 



•• 

... 


(linmba nilln (7 monlha) 

m 

... 

.. 



.. 



..I ... 

1 





Murreo llllla (7 nontliel 

&11 

... 


... 




.. 1 . 



« ... 



^(INTALEBCKMT Dm-OIN- 

3.4113 

... ! 



... 

... 


1 

... j.. 



... 


Uaijoclkg (umontliN) 

Njow I’ll (tt mouthaj 

127 

SHl 





... 

. 

... 

1 ; 


1 

. 



iaindour (0 inonlha) 



... ' ... 






■ 





Kniifioalla (N monthK) 

Ml 






... 1 ... 

1 , . i ... 


1 


1 


IMHioutilv (7 iiionlhK) 

200 


. ' . 



... 


. 1 .. j .. 




•• 


Maneo (9 montba) 

481 





.. 







... 


l,H4S 




■■ 

1 . 

3 

... , .. 


3 

10 

*1 

Haao.ci. HarMnaat V 
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1: 1. 1 

N 

u 

2h 

21 

r, 

N 

1 

•I 


101) 

30 

61 

ro2 


• Tho nmut miOorit; of Ilia cum tntncil in thla Table am ociim of neot Apotilraf, npnnantcil bp the ulntini»ni of tbo hot moutiu. lint u It hu buon fouml 
niiHiwIhlenirmtW lowiiiamtociiMii of other vnriotioa of Aimiilmjr, eacei of baiiKiimaona Apoplrx; mill <!nii|(ca'lvi> A|Kiple(]r froiii Tevor, Aleoliolio poiaouliin Ac., 
AT alni iiicluilcd. The few oaaoa cntoreil In the cold laoutha luaji bo gouotailf cegarM u cutie of Uougeativc or liangiiiniiuiu anil not of Uoat Apupirsp, 



















EUROPEAN TROOPS, 1870. 


XVII. 


TABLV thornna i« Mail the CAirSKS of DKATU and IXI’AHIlWa. 


TUTAii Lush OV THK AUMY UK THK OILVOAL I>KEHIUKNCY VY DKATUH ANU [NVALIIIINO, •J.iai I’KIt l,im OY AVEUpU HTRENaTIt, 7t'«l. 


LiMtt or THS Auliv ny Dkatv, 731, 


Lobh iiv thb Anur ty l3VAi.it>taa, LUOS. 


CAIIHES UK PEATII. 


b'SS itSi"! Kl ^SSi,SE.! ““o 

H.-.I.H1I. , HcpiW. I rfCUniMe. 


Cbolem 

toalipnx 

liiU'riiiittcDt Fiivem 
](i‘iulttent Mid CoBtinm'd Feven* 
FrraipulH 
Mphthprla 

fNtPmla((!;di(miQff Abtu'cm) 
iJjrdropbobta 
fiiecoDttry Hirnhilla 
H (Wiivofl^knil 
Cmcn of laower Jaw 
„ of Btonmcb 
„ of AMimtiiial Vlwrrii 
H Fftct* atitt llvail 
Fhtliiaiit 2*ulinouAll» 

Aiitfiuta 

Mjrolitii 

Epi!c)Mij 

Ti'tiuitui 

Deliriom TremctiH 
Riiceubalitiit 
Apopli^af gi)<t Huios(n>k(' 

(Iraaipte^ 

„ tuinour of Dtinimatet 
PvriciMitiB 

Heart DlwiuKt, Valvular 
n Hypertrophy 

t, Fatty Heart 

Aortie AneurlMti 
huiHiinnir Aorta 

I. of Internal Juffular Vein 
Bruoi'bitia 
Aatbma 
Weufiay 
Pncnmonla 
Uaatrltia 
KiiWritia 
UeiiR 

i^tosHla 
Pelvlv Aimreiw 
Hyaentery 
UepstltU 
llirrboiiia tif hWci’ 

Hplren Itiaeoae 

IHaowM of !$u|ini>mta1 CapaulcH 
Nepbria 

Mfloture, f<ilb»wed by Eilravaoation 
AlMewi of Thigh 

„ of Walla olHtheat 
<ih!iieral iH'biUty md Atniphy 
Accident 

.. Death after Thigh Amputation 
Hrowiiing 

Died tVom Drinking 
Rapture of B|ileeu 
fitrutik by Ughining 
Buk-ido 

Cause not ascertaitied 


Ratio pOTi, 00ft for Deaths I'rwui I’aiises not 
a|>eiially calculated 


Intermittent Fetera 
Remittent and Continned Fetrcre 
(langreiie ((«Miot of Toea) 
iihanmatiam 
Reeoiidorv Hypliilia 
Cancer of Tongno 
„ ofBerotnm 
PtiUilaiN Ihilmunalia 
Bcrofnla 

ilipdolnt Disease 

Fnuau AltsteMi 

Auirtnia 

Ucneral Dropsy 

Clout 

(iuitre 

Scurvy 

KueephalitU 

MciiingUls 

Myelltii 

HutiHtMko and A|>opIoxy 
I'aralyHia 

„ Heiiilidcgia , 4 

31 I'uraplegia i 

„ Oeneral klimciitar 

„ l«oeal 4 

„ Character not stated 3 

Epik'psy 

Mania . 

Melancholia 

Dementia 

Neuralgia 

ttplithaimia 

Defective Vision 

tttitis 

Deathess 

r«ricardUls 

iU'url Diseuw' 

„ Valvular B7 ... 

,, Hypertrophy 4h ... j 

Atioiinsm .. i 

Thoracic Aoria 2 ...' 

„ Alahmiiiial Aorta 8 

H Intnimlnatc Artery 1 . 

Tentponl Artery (Dilatation) I .. 
Palpitation 
Vanv 
Pblabitii 
LaryitgUli 
Aphonia 
monebitiB 
Aathtua 
Pleurisy 
Pnenmonia 
I)yai>C(>aia 
Dvsentpry 
Diarrhoia 
nefwtitiB 
HpIeeD Disease 
Aw’tles 
Hrmonhoids 
Fistula in Ano 
Htrietiirc of Kecluin 
Hernia 
Ncplirla 
Ennreiif 
DiaheteJ 

Htrictnre of Drethra 
Variomtcle 
Hydrocele 
Orchitis 

Nenraljria Testii 
PerlfMtitis 
I'arles of Klhs 
Kvnovltia 
Musealar Atrophy 
(Contraction of Joints 
Abscess 
llloer 

Skin Diwaioi 
(ienerai Debility 
IhittficB, Fracture 
„ Sprain 

Injury of Head 
„ Amputation of Arm 

M „ ofFioffera 

u Gnnsbot Wound or Hand 

„ Incised Wound of Arm 

„ Coutnaloii 

Ratio per 1,oft0 for Invaliding iVom causes 
not specially oalottlated 


* For Deaths of Men of Reglmonti of the Beugal Army In other Pmldendcs, Ac., lee Section 7 of 'fttble XiX. 
t (••UttUtBl ififr «,.|aaiii(( thB ortits Bdli ml lOSnl Btutmenta, wMeh took home Unb InvulidB. 

t loriudhig Antrmia. 







EUEOPEAN TROOPS, 18T0. 

XVIII. 

STATEMKHr thomng the GAIN and LOSS of Ikt SEOIMENTS of tko ARMY of BSSOAL i» STREXOTU ilurio} lie TEAS 

ttapl*™ i Araij nf till' 

and I Artillci;. Cavalrj', Infauti;, llcnftal 
Mliien. I l^roiiidencj. 


Streoffth at Ike beginnitiff of the Year. 


At Head Quartern and nn Detachment at the beginning of 1070 ... 

Itecniita from England in India on inaroh to join 
Oil Olaff employment 
In Militni^ and other Priaona ... 

Elnwhere, eick in other Hospitala and men remaining at Convalescent Depdts 


Total Strength in India at the beginning of 1H70 


6,020 

2,023 

24,071 

31,761 

!«) 

33 

32 

101 

18 

0 

34 

97 

22 

3 

108 

1»3 

100 

10 

606 

688 

6,802 

! 2,081 

21,871 

32,900 


Additions during tke Year. 


Tranafers received from other Regiments ... 

Transferred from Regiments leaving India by (From Ilengol Presidency, 
volunteering ... ... ... (P'roin other Presidencies, 

Eeernited in India .fNewSoIdiem 

( rimi’.HXpm'tt men 

Received from England, landed after Ist January f "• , 

" ■’ I invalids recovered 

Deserters rejoined ,,, ... ... .„ ... • 


732 2»8 

2 31 

1 . 2 


Total Additions of the Year 


4 lji3o 


Loss during the Year. 


Transfers given to other Re{)pmonts 
Time-expireil men who have left the service 
* Men who have purchased their discharge ... 
/ Men discharged otherwiae 

Invalided 

Dismissed by seiitonec of Court Martial 
' Deserted 

Died at Head Quarters and on Detachment 
Died absent from the Regiment ' ...' 


i For discharge 
For ehaiige of 


baiige of climate 


! At Convalescent DepAts 
In other Hospitals 


Total Loss of the Year 


251 3,110 4,4iH 


Strength remaining towards the elose of 1870 


2,240! 25,147 33,444 


AUSTRACT. 


Itemained at the beginning of 1870 
Added during 1870 ... 


Deduct Loss during 1870 ... 
Remain towards the idose of 1870 


. 33,444 







EUROPEAN 

X 


ASSTSACTtif Ike nmRm$ho«inff the ADMISSIONS, 

nil Table mwt not !>e regarded u exhibiting with aecnraoj the relation of RicknoM and Mortality to the loe^ltlM indiuated, ainee the Utfrimental BOtnm 

and otbm vhleh hare i|poat a fair woeke on!/ of 1870 


\.^RSOTMENTSof 




TIAB or AftHtTAt. 




Li'sh ci’.h 



B£aiM12<Te i UiTTmEB, i STATION of 1870. 

Id 

ludia. 

In the 
Biuigal 
I’rcai- 
dcue;. 

Bale of Arrirai from RfaUon prerlouil; 
occupied. 

Average 

Strength 

dnring 

1870. 

f. ' *■ 

1‘.' 

hiriitiH 

Uy 

Itn iiiii] 
■ng. 

1 

a40th ltuglmeot,?ort William ... 

1B03 

1860 

December i860, from Madraa rroftldenc; 

871 


llh 

3U1 

a 

XTII Bri», S Itatlnr, B. Art., Port WllUam 

... 


November 1808, from Lnoknow 

66 

MS-J 

J.vi:. 

1.7 i.7 

a 

9fltb Regiment, i)um«Daa and llorrackpore* 



f aoth Folmiar; i860, from Kutnba; ITe-1 
1 aidonc; ... ... ...) 

872 

1 


I CM 

'17-02 

i 

XTl Brig,, A. Battery, ft. Art., Barrackpora 

... 

... 

Jannar; I860, from Haiarocbat^h ... 

IM 



annS 

8 

XVI Brig,, B. UtUer;, E. Art., Itarnckporo 


... 

Jannar; 1870, from Kflerut ... 

103 

i;'"; 0 

:i!l 22 

:i2 Os 




BxotHXHTfl or BxirOAt Paorxi 

2,166 

1112.1 

17 ;.7 

■»? 00 

• %-nEaiHjSNTs OF mnAB, 

1 

loTfh Ueglinent, Uiuarcetnugh ... 



• 

Januar; 186U, IVom Ailahabad 

N87 

y‘':i i 

J^-oi 

3.Mni 

2 

(3rd Baiialiitn Rifle Hrigi^fi, Pinifjorv (DcfacUmciit 
( of Oumon atChunar). (lOiuouths) ... 

} 1887 

18.57 

J January 1806. from Bcctaporo and Mo* 1 

1 raduuad ... ... ... I 

802 

1"77.( 

;i7 u 

«7 :i:! 

• 

VIII Baig., B. Uatlery, It. Art., Plnapon) ... 

m 

1806 

BlH-'cmber 1860, from Lucknow 

IIH 

i.'<i7 :' ’ 

I3;.j . 

t'7s| 

4 

2 <d 0 th Kegiment, Wing, Bctiarce ... 

1867 

1867 

Januar; 1860, fhon Fori William 

372 

13.i7'.» 

[;t VI 

f.7-20 

6 

K. Brig., A. Ilattci 7 , ll. 11. Art., Bciiarce 

... 

... 

I^conaber i860, fyoni l*mt«lla 

136 

M6 2 

22 06 

Mils 

tt 

IMlh Regiment. Fjrzabad 

im 

im 

Januar; 1870, (Voro Fort Williani 

828 

llftCo 


tfl’K 

' 

VUIBng.,E.Batt('r;, R. Art., F?zai«d ... 

18(itl 

18B8 

April 1868, from England 

113 

lll2t. 

?'r|ci 

7*'. 02 

8 

aiit Huuan, Lucknow 



Deeetnber 1860, from Bmballi 

MO 

Istil’i 

IIM. 

Ulift- 

» 

M7lh Rf^mvitt, Lucknow (11 months) ... 

1870 

1870 

Februaiy 1870, from England 

7H ’ 

i2(w:j 

ar.Ti : 

10-20 

in 

62iid Reglromit, Lucknow 

im 

I860 

24tli Februa^ 1860, from NDgiimd 

820 ! 

I'h’S 

23-17 j 

lH|b3 

11 

F. Brig., r. Batterjr, R. 11. Art., Lucknow ... 

... 

... 

December I860, from Uorar ... 

130 I 

i 

22y.i O 

7 -Ui ! 

1 03-33 

12 

VlII Brig., C. Baiter;, B. Art., Lnckttow 

1800 

1866 ' 

1 

Pchraar; 1670, from Mom ... 

153 1 


1061 1 

01 W 

13 

XXIV Brig., 3 Balter;, R. Art., Lucknow 


1 

1 

... 1 

Jannar; I860, from Horar ... 

61 i 

•luT't ' 

10-IH 

lOlH 




1 




✓ 


H 

2*H0th Re^ment, Head Quarter^ Beetaporo 

1807 

1807 1 Juuif 18(KI, from Fort WlUiom 

40(1 : 

M4H‘2 ' 


3061 


* Dariug the Omt atx months of 1870, this Regiment faraUhed a detaetament of 135 man to Rerhampnre. Tbie detachment wm withdrawn at the end of JaQe» and 
uu Kuru|ioan deUchuunl hai alnva oeeupied thU Station. The Barraekjtore Ueuebment, orig^aotijr of 180 men, waa in Jui; i’jcmied to SOO men. 








itOOPS, 1870. 

X 


WdTHS. a»d mVAimm of mh nUaiMENTfor Ikt YSin. 

I dNtffopd to infludi* oil psihni of diaPHVii la moo borao on Ibe Bogimuntal RolU, whothor abHcni or present with the Regiment. Newly Arrived llegimcnts 
\ ludiA are not induded iu t^i Table. 


SENQAl JPROPKn. 



BENA&KS, OUDB, and CAWEPOltE, 



(Admisaume 872 
i .. ii> 

Clnvulnlinir... 'i:i 

30 


4» 

226 

30 

** 

126 

25 


3 

7 

12 

, 

11 

7 

4 

'£i 

1 

33 

6 

27 

52 

22 


i'l 

5 

! 11 

40 

ON 

1 

(■ 


r 




i. 




r. 





j 

1 



! 





' 

1 


*’ 



• 









• 















1 



g 

( Admtsaions 864 

1 hfMlH . , .‘5" 

6 

•1 

... 

65 

41 

B7 

123 

30 

1 

’ 

15 

i 

1 


5 

s 

15 

1 

16 

U 

41 

4 

HO 

1 

41 

9.1 

< 1 

6 

69 

a 

!"’ 

46 

26 


( hiVlllHliUg. . oi 





11' 





*' 

2 





' 

” 



1 

1 







1 


1 AdmiHebma 236 

j Ui-Jillih ... "1 

1 


6t 

12 

7 

37 

4 

1 


3 


1 

... 

... 

2 

3 

4 

1(1 

1 

2 

29 

20 


8 


' 0 

12 

14 

s 




1 






) 

1 

t 








i 


■ 




1 


1 

1 IlivaliOilli.'... IH 

1 

[ Admiasiosfl 606 



NS 

66 

13 

96 

7 


... 

10 

... 


10 


3 

IS 

1 

24 

... 

16 

1.5 

49 


22 


i 0 

4.1 

14 

4 

■( iK-wrbs .. ’> 




,1 


















■ 


1 






[ hivulidinir . 2‘> 



- 

1 









1 





1 


1 

! 

'! 

t 1 



‘ 



(AdiiiiiwionA 217 



21 

26 

20 

61 

4 


... 

1 


1 

6 

6 

2 

4 


7 

2 

11 

6 

lU 

»» 

9 


■ 8 

26 

19 

S 

■J Oi'utlie , 

(liivitliilmu:... V 





[ 






1 


i 







1 


1 







6 

(AdmiiMiionB 658 

11 

7 

1 

1 

216 

42 

ta 

2t 

181 

60 

J 

... 

7 

2 

s 


1 

1 

5 

31 

1 

26 

... 

66 IN 

69 

4 

44 

1 

12 

61 

B7 

1 


1 Invaliding... 

- 


S 


.‘J 


-* 


1 


,i 









1 


1 





' 



(Admiiaioni 202 



13 

37 

14 

49 

5 

... 


2 

1 




2 

S 

1 

6 

1 


15 

7 ' 

... 

10 

1 


19 

10 

7 

•j IK'uJhs 

(invaliding... 11 



1 

J 

1 

1 

1 




I 










i 

i 1 

1 






■ 


(AdmbeloiiB 819 

... 

... 

m 

1 

m 

9H 

13 




2 

... 

1 

4 


10 

6 

31 

6 

8 

51 

52 

1 

25 


12 

112 0? 

8 

(liivaliihiii;... K 



!) 

1 



■' 










- 





' 






t 

1 


1 AdmiMione 992 


a 

2 

m 

48 

160 

H 


... 

34 

... 

7 


1 


39 

2 

41 

4 

16 

,1 

,{ 

Ml ' 15 i 


31 


3 

105 

49 

9 





"• 



t 





i 




J 

' 




’ 








(Invaliding.. ^ 







1 



! 










1 









( AUmlailuui 77B 

... 


20 

f)3 

IH 

216 

2 

1 


16 

9 

1 

1 

1 

3 

32 

7 

14 

6 

47 

St 

69 

... 

29 

3 

10 

os 

10 

10 

1 ivaih- ... JO 
(iitviiliilint:... 22 




■" 





■ 

? 

• 





... 

- 

\ 


' 





1 





f Admliilou 310 

... 


81 

14 

9 

SI 

D 


... 

... 


2 

3 

... 

' • 

).) 

11 

12 

1 

2 

19 

16; 

1 

if 

... 

6 

17 

28 

11 

7 UvalliH ... 1 

(.AvAlidhig... l.i 



J 

■ 






. 


1 

1 



i 

1 

1 










1 


f AdtiHiiaioni 287 



UO 

2 

14 

411 

0 


... 

3 

... 

... 

a 

1 

1 

11 

1 

6 

2 

11 

26 

3 ■ 


i 


4 

19 

36 

11 

•j WiJiuhw .. ;i 
(invaliding... 14 




J 



1 




1 


1 




- 













(Admieiduna Si 



... 

4 

1 

0 



... 

... 

3 

... 

M. 

1 

.. 

2 


1 


4 


r' 

1 

2 


1 

2 

2 

IS 

\ IValltH ... ;i 
( hivaliding.. 



... 










1 









; 








t AdmimloBi 473 


... 

as 

17 

33 

112 

8 

1 

... 

... 

... 


] 

1 

J 

6 

12 

22 

2 

IN 

10 

7 


30 

... 

1 

25 

29 

14 

^ l>i'Hlha ... N'W 

(iinsdidiug.. lo 



2 


a 

1 

'l 







1 


■ 

5 



J 


1 



L. 

























TAnm 







RKoniRSTS of hStUK, 



Yxac or Abkivai. 



> 1 

^<lS^ rl' 

i 1 JXKt 


ItKOlMENTS A DimRlGS. A 8XAT10.V Of ItlTO. 

In 

India. 

In the 
Bengel 
1‘rcHl* 
duney. 

Date of Amval from filatioa prevloualy 
ocenpied. 

Amage 

Stremrtii 

during 

1870. 

*' U 

^ ^ ' 

. !■ 

v- 

ft 

By 

Il'MtilK 

By 

lev iliil 
mg. 







i ■ 

< 



16 

vni Brig., F. Battery, B, Art., Beetaimru ... 

iKOrt 

18fM 

April 1808, from Kngtand ... 

131 

inu.i: 

m; 

tj i.- 

10 

i'lBh Keglinent,Ottwnpore,(Dotai‘hment at Allahabad*) 

1606 

186N 

Demuniier 1868, from Knglaad 

630 


1.'. I'rii 

yi> 3»; 

17 

VIII Brig., G. Battery, B. Art., Cawopore 

1606 

1S06 

April 1668, from England ... 

136 

ijni-i 

:u, ■i-\ 

Hi] ir, 

16 

XVI Brig., D. llaltory, B. Art,, Allahabad 

... 


Jonuary 1860, Dorn Barrockpore 

143 

1IMT. ' 



10 

XXV Brig., 1 Battery, K. AH., AlUhabod 



Jonnory 1670, from Darjeeling 

73 

r'li.'.j’. 1 


U Hi 


t 

BiomKxre or Bhab, BBiiAgia, Oitdk, axo Cavkkiix 

7,229 

i.'i'tr'.' 1 

u:t iH 



37th ItfKimont, Hewl Quartsm, Bhubjohaoporct ••• ItMiT | 1867 Novomber IMS, from jBircllly 

37tb ticglmenl^Left Wlntr.Mundalmd (lliDDathH)t... ^867 I ^667 Novflmbor 16C6. fVoni Buoitly 


^.-^nmiMBSTs of 


lit'i n*;; i i.- 


306 liis:; M>2:i 


3-25th Tli<iglmoiit, IlarriUy ... ..• 

vm Htlg., D. T{iUt«rj, B. Art., Bareilly ... 
lOSrd BeiHnient, Head Qoarlrni, Koortcre ... 


...! 1803 


IMH i November 1866. ftnro Khahjehonporo ) 
( and ik'rhauii>ure ... ... i 


iti.) I 6j-H. 


iNfiO 1606 NoTein\>er 1807, Horn Sectapore 


Itecombcr 1660, f^oin Mura? ... 


1# I'lf-i i 5-i I ' . {..- :•! 


301 1. :; I t i 


j Sa}>i>en and Minen, Uourkeo, (30 Men at Cliuckrata,, i 
< from January U> Nuvember) ... ...’> 


) from January to November) 
4tb Hueoare, Meerut 


1106th KeKUncQt, Meerut. (Detaebraent of 230 Men al | ^ 
( Futteh^hbr throiishoat the year) ... ... | y 


A. Brl)(., C. lottery, B. H. Art., Meerut ... 
F. Brlft., D. Battery, B. H. Art., Meerut ... 

XVI Briir.} F. Battery, B. All, Meerut 
XIX Brlff., 1). Buttery, K. Art., Meerut 
Ite^Imeat, Wing,^ Delhi ... 

XXIV Brig., 1 Battery, B. Art., Delhi 
Ilth nuaiari, Muttra 


March 1866, from England ... 

... 446 

J 

I 

January 1800, from Dlnapora 

... 728 

Mi>; 1 

! 

J.'l.-.! ! *>i\ 

j 

January 1670, from liucknow... 

146 

') 

i 

i < .’)] 1 e*.i “i 

March 1670, from Bawulidndoe 

... 136 

2)'M ; 

j il'l'Hl 

February 1670, from Dlnijiore 

142 

HU*; It . 

j 

>]’; 

1 

March isro, from Muolton ... 

141 

1 

1 1 

I 

?ii Vi Vi 

December 1660, ihim Morar ... 

332 

i:.n: ’ 

»-*ri .1 

December 1660, from Mooltoa 

78 ! 

i^:« ;• j 


January 1666, frmn Mhov 

... 306 

i 

3 M livj/u 


Btunram of RoiTtctnni arb MBiim 


... 4,664 .si 


♦ i® Anguit. and of 260from SepUmber to December. 

1 InvnUdlrwrat 5™. wIT^Uie *“ «« ^ Bumkhtl ntdi bon April to Btoerabm. >« SeoUoo J of thii T.b^ 

i Kiciiullu, WrengUi nd loYoffig of iltr U^eatp't low Hoglmont. 









XlJt— (eetliinud). 











































unit 




TuiopAnnru 


!r a 
"S 

Arerege. 'B § 

gimigth i 

doring sv 

lITik 

: {!■ 

‘ 1 
•o 

•< 

LoHtt PRK IgOOU 

EEGIMENTS A BATTEEIES, E STATION OP WTO. 

In 

la^ 

Itithe 

Beugal 

PmU 

denej. 

llnte of Arrtnl (torn Station prorloniljf 
occupied, 

By 

Deoth,. 

Hy 

IiimiIM 

i»K' 

satli Begiroent, Ag» (10 mOQthi} 

1807 

iBtr 

ll>rohl870,{nniNoweben ,.. 

662 1374t 

lS«i 


nx Brig., F, Bitterj. B. Aft, Agto 



disiury 18711, fivni Heeea Moor 

140 2?iWi 1 7 It 


XXIf Brig, 7 IhittciT, B. Aft, Agi» 


... 

April 18M, IVom Deijeellng 

70 ‘ 2<Mf3 

[ •” 

h:-:; 

l-Uth Seglmeal, Monr (Detwhmcnt of ISO men tt 
Uwelloi t'ortnie) 

1101 

1864 

Norember 1808, from Fjeebed 

H63 I7^r)7 

' 24II.'8 

i:. 1.. 

F. Brig, B. Betlerj, B. H. Aft, Merer 


... 

Junery 1870, from Scalkote 

187 mil 

, fil-O.* 

M.' 

XTI Brig, C. Bittery, B. Art, Morm 



Mirch 1870, from Bunekpore 

m isitu 1 :w7ti 

1 

4i i; 

XXV Brig, S Bettorj, E. Art, Morw 



December 1888, from Fort WlUtam 

74 

1 

fl: ,'••7 

XXIT Brig, I BAtteij. E. Art, amellor Fortieii ... 

... 


Fobnufy 1808, from Heou Moer 

74 w:\! 

1 4*. 

r,i o: 

\ 

2>li4 Beglment, elbanri* 

i|ee 

1870 

Jftautry isn^ from NBeeeenbed 

788 


I 

i 

IIX Brig, A. Betterr, E. Art, Jhmil 



Jeauiy 1888, from Feiniepore 

146 2ui;“l 

i i3;u 

1 

i 

] 

l-Uth Eminent Biugor 

1807 

1807 

Jannwy 1870, from Itawnlplndee 

688 ‘il'ieVi 

li-jUM V'l- 

IVl Brig, E. BoUfJj, E. Art, Snogor 


... 

JuittiTjr 1867, ltoi» Allihtoad 

140 

I 

i 

1 

XXII Brig, e Betteij. B. Art, Sengor 

... 


JtnUtfT 1806, ftom Ueeu Uew 

67 u:?,T‘ 

im 

1 

S-lSth Hog ment, Jiibhulporo (Detachment of IW men 
etNowgong) 

1804 

1804 

December 1887, from Seetapore 

803 ! MK 

i • iftr. 

! 

XTI Brig, 0. Botleij, B. Aft, Jnhbnlpore ' ... 

... 


Jenimry 1887, from Heareebiagh 

141 :ifU« 1 IM'37 

i 


ftisncxim 09 AotA aitd Cutfiiii Ivou 

1 

4U71 U88‘8 1 ll«l 

i 

j ftS'.-.l- 
1 


• A iTOfUav pwty of mm ww funiiiihed thi S*lst Beglumnt, uA wii employed ftom April to Dweailwr ou toe Rtnwkhet roede. A deticliDitnt of 140 
men wii eUtloned it Bwpree from April to the middle of Aoeember, 
f Inenllde •«« home with the iw^t. 

; KicludlDK till stmiflh of Her aileitgr’e Sdth Beflmenl. 






























































TASLB 


Tiu ot Auim 


KEQIVKKT8 t BATTEBIKS, A STATION o» 1870. In flig 

In Deniiitl 

Indln. Bml- 

dontT. 


t^BBOIltSNTS ^ 

^ 1 1‘MV 


Avenirs *^1 j 

of Arrival (Vom Btotioo pravlouilr Btresi^ii ''■± $ ; 

occniiiKl dilrtij* 


l)f»L ! 


1 SOth lluiiMra, Vmlwlla 

3 106ih Iteirlment, VmlwIU «• 

3 C. BrlK., F. Battery. B. H. Art., rmballa 

^ F. Brift.. F Battery, B. U. Art., Umballa ... 

i 

. (K!u(l JUKintcnt, JnUotidar* (Detachment of (Ul men') 
E \ at t'mrilflur fur the year, mid of 109 meu at> 
(. DlmniiMillu from A October.) ) 

U XIX Brlff.. 6. Battery, B. Art.. JuUundur 

7 30th Beglmeot, Feroaepore 

8 XXII Brip., B. Battery, B. Art, Feroarporo 
0 XXU Brip., 6 Battery, E. Art., FcroM|)Ote 

lit fiOOth Betflmcnt, MtiulUui* (Ddiu'hmeut of OS men 1 
1 at Dera lamael Kh^) J 

11 XIX Brig., C. Battery, B. Art., Mooltan 
la XXV Brig.. 3 BotU'ry, It. Art., Muolton 
19 6th toncon, Snlkote 
M fiStb Uegimetit, Sealkote* 


... M. March JH70, from Canpbellpore 

... ... April 186S, Brum Meoui Meor 

... ... Febnivy 1870, from BenoNi 

... ... April 1668,from I^cshawBr 

IKOS 1808 March 1H6S, frimi Ktiplond 

... January IStW, from Ppahawi^ 

1866 low Kovembor IMM, from England 

... ••• Jonairy 1868, from Jliatiai 

... January 1670, from Meean Ueor 

I 

... 1607 Docenilier 1867, from Bombay Pmiduuey 

•w ... January 1670, from Meent 

... .« Ueoember 1601), from Delhi 

1666 1864 February 1670, from Looknow 

1966 1866 February 1670, from Alloh^sd 


16 A. Brig., K. Battery, K. it. Art., Sealkote '... ]6tf& 1666 Februwy 1870, Itoni Fnhawur 


16 XXII Brig., 4 Battery, K. Art., Umritiur 


January 1870, from Peibawnr 


1, |8«IU Kepmen^ April 1908,7,«. l!nKl«.d 


IS F. Brig., F. Battery, B. H. Art., Meaan Meer 


March 1866, from Peebawnr 


19 Vlll Brig., H. Battery, B. Art., MmouMeer ... ISOtf 1868 January 1670, from Agn 


SO XXIV Brig., 6 Uid.tory, It. Art., Meean Meer 
91 I'Oih Kogiment, Rawulpindeet 

22 86th Regiment, Bawulpindert 

23 A. Brig., B. Battery, B.H. Art., Uawnlplndee 


. ... April m, from Morar 

IHOS 1866 March 1866, from England 

< 

... IHM 18M Novnnbtr 1968, lioni PMl»inir 

... 1966 1966 Fctiriur, 1976, fVon PHlumir 


438 > 

i 

mi) 

l6;<6. 

tw r»; 

1 

676 ' 

I 

16061 . 

JJrtl 1 

y/»i 

1 

199 

1962 6 ! 

21 .-.s; 

:i i'< 

137 

I.’iawfi ' 

uoo; 


B44 ' 



Ml» 

142 

i274(i 

V !9 

7.'8' 

631 

i;i5i 1 

;ii j) 

IMW 

117 

2)701) 

j:tfD 


73 

3L’60':r 

13 »u 

“2 i ■* 

610 

iHfm’L' • 


I5;l 27 

14B 

< 

1 <68 

i:tini 

IU:«« 

71 

inso-u 

IttiO 

i 1 till 

403 

win 7 

83 H) , 

n;;; 

621 

1 

loiro 

20 si;t 

• 46 

136 


itTi 


66 

!>«:«• 1 

1.’. 

V. 1.1 

866 

28Hrt<i 

86 66 


140 

ir<ii :i 

7 11 


148 

IiM4 

20-|>y 

6^ :*■; 

71 

l.Wi « 

ivys 

42 

647 

jiUdl {t 

81 2-t 

< 

*• ;<i2» 

713 

1 


119 7( 

130 


m*n 


141 

2Wf»7 4 

i-VlM 

VI <>:• 


St XIX Itri*., E BaWerj, B. Art., Brnnlplndw fj ... Aprin669, from Ptibwor ... Ml SUM 4 11W tSi.;. 


. I, * "Wl".?*. Idmiihcd workln, pirtira, which wen emplo/wl in the Chumb. Hill, ftom April to tho Hut week of No»nnbm. The rtiOTplln were u 

foltow«i-»8ud,llU; woih, ini; Ktlh. IWij indHSlh, IMmea, a 

oei i.l.PS.w'i *“*''■ •‘>‘'“'«d At NowihMi, Hnt working porUc. to the Home Illlli from Ma, to Oolohor. The mnthnum ilreuglhe were-«h, 

SOI} <wih, sw i auu iOun, lOOi * 







• Pnnitihed. 








































TdBLS 





• 



SEQIUSVTS qf 



Yaaa or AaaiTAb 


i 

1 ' 

I.OHS VEU I.'""* 







^7~u 

** ^ 




KEOUIENTI h BATTEItnS, A STATION or IBIO. 

• 

In 

India. 

In the 
Bengal 
Pmi- 
denoy. 

Dote of Arriral from Rtatlon preriouily 
occupied. 

Average 

Htnngtb 

duriiw 

1070. 

'rt 

jl 

1 

. 

lly 

liiallia. 

invniili* 

2fi 

J XIX Hrigtdc, n. Battery. R. Ait, Campballporc, ( at I 

1 i'lfibttwur from January to April) ... ... f 

... 


May tOTif, from Peahawur ... 

147 


27 21 

.*12 

Zil 

XXIV Brigade, 0 Battery, It Art, Attook 



November 1600, from Uorindghnr 

66 


151,'; 

30'3O 

27 

nmtli Hiviment, Nowahen *t < Detaohment of 05) 

( men at Atluck) ... ... ... ...J 


... 

January 1670, from Foahawur ... 

007 


25-^2 

16 7“ 

2H 

l-Cth moiuiiul, Peihawurt ... .. ~ 

iue7 

1607 

Jamiary 1670, fmm Feroxepore 

600 

.•l!M 11 

40-IK 

13-58 

20 

a>4tb Regiment, Peshawurf ... m. 

1857 

1657 

NdVomber 16tffl, from Hcalkoto 

620 

;j7«Ki i 

2b 27 

a'.: 32 

30 

A. Brigade, A. Battery, fi. U. Art., Feshawtirt 

1060 

1666 

January 1670, from Meerut ... 

130 

.Nb-Hio 

S;iMK 


81 

A. Brigade. D. Ibittcry, R. II. Art., Fetdiawurt 

1865 

1605 

February 1670, from Meerut... 

120 


M'lHl 


32 

XXV Brlrult, 4 Itettrqr, B. Ait., Poihtinut 

... 

... 

Kovember 1660, from Attook... ••• 

7S 


dll'lHj 

J-'*!*.' 



a 

c 








RiotKMTe or n^i PxririAn ... 

11,010 

7 

23-ltt 

rc-r 

0.-REOIMEyTS eantoiud iurmg 

1 

XXIV Brigade, 4 Battery, U. Art., Darjeeling 



Deoomber 1600, from AlUhalu^ 

65 


15 36 


t 

55(h Boglmoat, Cfancknta 

im 

1604 

May 1660, from Luckuow 

663 

yis'!, 

1^12 


3 

l'3rd Regiment, Dugabaio 

1867 

1607 

April 1600, from Meerut 

674 

ww-u 

572 

21.'.', 

4 

a 

4l»t Regiment, Subathoo 

igec 

1605 

February 1660, from Agra 

663 

r.-,7a 

lUW 

37 ic 

6 

XXn Nrliiwle, A. ifattenr, 11. Art., JiitugS . 



March 1960, from Atlababad... 

70 

tw7'y 

1200 

... 

6 

XXV Brluulo, 5 Bittorjr, It. Art, Hatonl 



( April 1660, from Abyiaiuia and Bom* > 
t bay Prcildcnt? ... ... F 

66 


1103 



llna STATioga or inx Bagoai. Paiminmoy 

1,660 

r03’i 

Uha 

Tl'i^ 


« 



7.-Z>EfOT, ISTAUD OARMISOS, 

1 

Cliineurab Dop6t ... ... ... a 

.. 

. 

. 

70 


■ 


2 

Inralld (Jarriaim, Ohunar ... ... . 

. 

.. 

.a 

16 


... 


8 

Bood-iukln, Partin to tbc Uilla (nuon IB70, April to Oolobtt) 

a. 

... ... 

004S 

15*0'3 

T'7t 


4 

1 Deatbe of Bengal Regtraenti In otlier Proildoii^, Ac., (not Included tn any of the preceding Tabiei) 

... 





* Hoe Doto on pretioiu para. 

t During Oott^ uid Novembar, a itrangth of 718 nun, drawn from Paahawnr and Nowibe^ oeaapM Um Chant BUI, 
X At iUwttIpindoe, front Jimta^ to April, and In Norembei and December. 


{ Ak for 18 montha, Htc niaaimum etrcngih euiployed during the eoaion wai 1|^6. 
















XlXr^feo^iwued). 


tiuf fVSJAHt- voni'mMd. 



* Of theie 14 were cum of l*»l|ilUtluiu 













































TABIS 





• 


a- cosi'ALSscmT | 





e 

1- 

t 

c 

Load caa l.ooo 



CONVAl-KKCKNT I>EI»OT8. 

• 

IH'riod of Omipatkn. 

Average 
Stretiirih 
daring the 
period of 
occupa* 
tion. 

"■ iu 

c S 

'>? 
i t 

r 

8 

*0 

• 

Ky 

IVOtllH. 

Hr 

lliialbl- 

mg. 

1 

Daiiimlinir 

. 

Eight mcmtlia, April to Korember ... 

127 



251-D? 

2 

Nfliw TUI 

. 

Kioe moRthi, AprU to Deeeinber .. 

841 


wyi 

2?Mi'0y 


Landour 

. 

Eight montba, Apt^fl tu November ... ... 

m 


INL* 

5»c;a 

4 

Kuawwllo 

. 

f Eightmoiiiha. from middle of April to middle Do*) 
1 cumber ... ... ... ... i 

fill 

I'-'fi 7 

:i'53 

202 IG 

6 

Italhuuide 

. 

« 

ScvcQ monthe, April to OetolNV 

200 

13t>;Vi) 

i.VlAl 

iwm 

« 

Murree 

. 

Six oiouthH, May to October 

• 

441 

Willi 

27 

10121* 



roavAi.aN(’KRt DarOn or tra Rbroal PaaijpKirir ... 

l,0fC 


220;* 

2i2'sr* 

KvaopiAir AvMir or thx Dbxoai. PaBBiitiNCX 


■ 


■1 

■ 


* The n]HD flrom Murreu wm invelitied after retamiair to their n>K!meifta. 

f Culi'tilali'd after m'liidinir the etreuirlli uf the tMth ami Itttrd ketrmtetita, fhlcli took home their iiivalida. 

t Ah iu the coireapoiitlintt talile of IamI year, thewrgrente of Uie rcidtnvDtal atroiiirtlia ah ffivtii exeo^ii the aetual atreu^th )iv upwardN of 800; thia nei>Ae 
pmbal>]y rqtrcHtmti men Iti (he aei>0(M of <»tber Pn»ideneiee aud eliewhere. Pur Ihv Army uf tk i'reaidency, thci ratiui ihown in Table 1 arc to be accepted aw (lie proper 
ration ui the year. 


ANNUAL RELIEF OF 


ROYAL ART1LLEKY. 


A. Brigade 

Head QnarterK 

From M^rut 

ToPeihawur 

... Arrived 

Ooeember 

mo. 

C. Brigade 

F. Battery 

„ 

Undialla 

„ England ... 

.. Marched 

February 

mi. 

blh Brigadv 

P. Battery 


Barvitly 

M JiibbuliMRO 

.. Arrived 

Marvii 

Jet71. 


E. Battery 

„ 

Fytabad 

„ Haugor 

... Arrived 

December 

1870, 


F. Battery 

II 

Hectafforo 

„ Barrackporo 

Arrived 

Febmary 

1871. 

• 

(1. Battery 

It 

Oavmpore 

n JuUundur 

.. Arrived 

December 

1870. 

lOtli Brigade 

A. Battery 

.. 

itarrackpore 

„ Seeteporo 

... Arrived 

February 

1871. 


E. Battery 


Kaugor 

„ Fyaabad 

. Arrived 

February 

1871. 


ti. Battery 

» 

Jabbiilpuro 

„ Handily 

. Arrived 

Decembor 

1870. 

Itah Brigade 

Hoad (jaarlerti 


Pcaliawur 

Meerut 

Arrived 

Jannary 

1871. 


A. Battery 

f 

JhaiiMi 

„ Cawnpore 

.. Arrived 

Joniwy 

1871. 


B. ftotlery 

II 

Camphellyion 

„ Feroxepore 

.. Arrived 

January 

1871. 


0. Battery 


JuUntidnr 

„ Nowgung 

... Arrived 

Juiuary 

1871. 

22nd Itrlgodc 

Head QnariorK 

H 

Morar 

„ Moeau Mecr 

.. Arrived 

November 

187*1. 


B. Battery 

„ 

Feruxeponi 

Peaiiawur 

.. Arrived 

December 

1870, 

2tth Itrigiule 

Head QnarteM 

.. 

Meeau Moer 

M Morar 

... Arrived 

November 

1870. 

4 



INPANTnH BEOIMEm 




2-Id Kliment 


From 

JliDUal 

To BliaidehaQ}iorc and 

Horad- 







al^ 

M Arrived 

Janw^ 

mi. 

l-Sid Kegimriit 


„ 

IiugHliaie 

«, Seelft^Kire lud BenarcM 

... Arrived 

November 

1870. 

]*Gth Kcgimeiit 



Peahawur 

Nownhera 

... Arrived 

December 

1870. 












juarors. 













% 


















• 

Cacm or Asmwion ino Hoomii, or n»nu » i» orr or Ho>rit.i,, .ro or rii Irvtumro or lH7a 



Totll AdmluloM 



i 

K% 

m 

«• 

M 

« 

• 

IM 







m 

1 

il 


1 !l 
il.1 

1 





ft 

& 

1 

% 

£ 

» . 

i 

i 

£ 

y 




uid UH' )f tb< Tw 



e 


11 

"i 







-tS 


1 



II 

1 





‘Og 



1 




br l)«d» ind 



h 


*1 

« S 







11 

1 

i 


S' 





J 

Ii 




1 

0 

3 


JnfiUdlng. 

u 

1 

1 

1 

a 

S s 

s.e 

r 

ll 

%.S 

|2 

M 



1 

1 

Is 

1 




ag 

1." 

ba 

< 

f 

H 

1 

s 

1 

d 

1 

If 

1 

X 

1 4 

a""' 

1 

f 

s 

1 

S' 

i 

J 

I 

i 

1 

I 

& 

F 

■sS 

f 


•0 

s 

8 

•E 

a 

■s 

t 

m 

1 


rAdtniMloni 



84 

4 

83 

13 

6 



4 


1 

14 

6 

1 

5 


1 w 

1 

n 

8 

41 


6 


a 

0 

4 


7 

1 

7 












... 




_ 


.. 


1 


0 

... 

ir. 




•*. 

... 

•>. 


Miivalidbi;:... 3!^ 


... 

a 

... 

6 


‘i 


>■ 

:i 

- 


:j 





7 


1 



’ 

... 


... 

1 

«. 




(AdnlMione 771 


... 

810 

83 

43 

68 

u 

8 

... 

86 

a 

... 

2 



2 

17 

87 

1 

12 

37 

68 

22 

40 

4 

3 

•40 

27 


16 

8 

^ In-alh-' ... » 





... 





1 







1 



8 


3 


... 

... 

... 

... 

... 




vJttVHhdinpr.,. li)» 



k 


1 

i 

6 



33 



:» 




M 

i 


- 

2 


1 

... 

... 

... 

... 

... 


1 


fAdmlMbiiia 3W 

... 

... 

ifii 

« 

8 

19 

20 


8 

6 

14 

... 

... 

3 


1 

4 

7 

8 

7 

2? 

40 

10 

10 

... 

ii 

0 

13 


6 

3 

Cluv.-itjdiug... '13 



"7 

... 

'j 


1. 


.. 

'3 

"t> 







1 

1 

1 

» 


|M 

2 

' 1 

... 

1 

i 

i 


i 


(AdmiMlnns 03& 

... 

... 

188 

8 

06 

33 

80 

3 

... 

61 

0 

1 

4 



12 

1 

22 

7 

27 

53 

20 

3 

85 

8 

8 

24 

12 

... 

19 

4 





• 



1 


... 

) 

1' 

1 

1 






2 

1 


2 




... 

... 





lUivitiiiUng... i;:. 



215 




11 



29 

<; 

2 

3 




i 

1 


4 

1 

10 


2 

1 

... 

r. 

4 


r. 


rAdmlwlone 878 

... 

... 

119 

10 

la 

U 

18 

8 

... 

10 

a 

... 

3 



1 


18 


5 

24 

10 

4 

4 

2 

1 

18 

« 


7 

0 

Ill'.'tlllH ... .3 



"h 

1 



“3 



ti 

1 









... 

. 

3 

1 


1 



* 








, 


























(AdmiiidonB 387 

... 


146 

7 

86 

84 

6 


... 

18 

2 

... 

4 



a 

4 

26 

6 

lU 

SO 

22 

13 

8 

... 

2 

20 

S 

... 

11 

6 





i 





.. 


1 

1 







2 

.i 


2 





... 



3 


(luvuIUling., «ti 



li’. 

1 

* 

1 

1 



21 

3 

3 




- 

1 


1 


ii 

0 

... 


... 


... 


3 

1 

CAdmlsfiouH 2,ti58 



841 

113 m 

146 

80 

8 

2 

181 

31 

2 

27 

8 

1 

83 

26 

120 

22 

77 

180 

Hji 

52 

93 

6 

10 

100 

67 


88 


f 1 MU lit! +t 




3 



1 



2 


1 

» 




1 

) 


7 


ji 

13 

3 

1 


.. 

t 


■i 


Cluvaiidiuj(.. 4}-j 


... 

9" 

J 

ii> 


'll) 



io.t 

17 


12 




12 


1 

12 


f.N 

1 

1 

7 

f. 


11 

CAdmUitlonH ... 57,3l4t 

7 

'ji 

81 

r* 

90,780 

700 

i:h, 

1030 

A817 

8S9 

G7 

30 

708 

887 

ih 

95 

f.J 

nnii 

]0I*!858 

wj ... 

i 

1 

3 

I2a^«i«7 

ISK 

lU 

805 

3 

1,920 

1 

586 

2767 

( 

2856 

(M 

1 

B 

(hiValiUiug ... ! 


... 

lli 

III 

Ilf 

U 

On 




llNl 

8 

m 


■ 

l.t 1 

Bn 

■ 

if 

H'. 

"1 

2Hf 

2U 

‘13 

la 

5 

21 

2! 

■ 


_ 

i 

- 

— 


_ 






— 

— 





-oaI 




— 

_ 






... 


B 

55 


* AdtnlMioni on aooouni of drunlconneM no lon^r a{»petr in tbe Modlail Retumi andcr tho h«A<linr KbrlonitAii; exulndinar the 88th and ICSrd Regimenta and the 
3rd IlattaUon Rifle Hrimide which loH. the Rnwtdeuc; without furoUhii^ UotumRi isjUh omm of drunkoaueHi occurred In tlio Uong^ Ami; daring 187U. 
t Hoe note preiixod to t^e table. 


THE army; 1870-71. 


INFAKTBT 


l*tth Kiiglment 

From 

: Ravulpindee 

Tn Pi«hawnr 

.. Arrived 

April 

1071. 

2*i2th UcglmeDt 

M 

Jid>btt}}H>rc 

II 

Hulmthoo 

.. Arrived 

February 1871. 

I'lnh Uetachmmta 


Baugor 

t» 

Jttbbnlporo and Puebmurreo Arrived 

Fobruarjr 1871. 

S7th Reglmeat 

{ " 

ShalUehaupoTe and Uo*) 
radebad i 

H 

Ifecan Meer 

. Arrived 

December 1870. 

38th Regiment 


PMhawur 

ll 

Rawul Piudoo 

. Arrived 

April ^ 1871. 

4Ut Regimciii 

„ 

Snbalhoo 

II 

MiMiltan 

.. Arrived 

November 1870. 

{.(KHU Itcgiment 

If 

8eote)Hiru and llenaree 

H 

Peibawnr 

. Arrived 

Ilecomijor 1870. 

^d Regiment 

„ 

Kiigland 

II 

llaureebaugit 

. Arrived 

December 1870. 

Oltfc Regiment 

• I 

Kngland 

ll 

Agra 

.. Arrived 

Fobrunry 1871. 

?2nd Rugimcitl 

I* 

Kngtaod 

•1 

Uoihalla 

.. Arrived 

April 

1071. 

SAth Reglrooui 

M 

Idofan Meer 


Dugahaie 

. Arrived 

(tetober 1H70. 

SSth Hefriment 

»> 

Agra 

„ 

Kngland 

. marched 

November 1870. 

Oeth Rogimonl 

*1 

Dum-Dum and Bairai'liIMsre 

M 

IMnaporc and Chunar 

. Arrived 

November 1870 

loSrd Bt^iment 

t* 

ItoorkcQ and IMhl 

II 

Knglaiitl 

, Mangled 

December 1870. 

104th Regiment 


Kowdiera 

„ 

Allahabad 

. Arrived 

February 1871, 

1061 h Regiment 


llnibf.ll> 1 

■■ 

Jhanai. Nowgong, and Fort 1 
Ciwallor ... 1 

1 Arrived* 

November 1870. 

107th Regiment 

„ 

iliaanvlmiiglt 


Dum-Dnm and Ilarraekpore Arrived 

November 1870. 

lonth Regfimimi 


MooUan 

„ 

Roorkec and Delhi 

, Arrived 

December 1870. 

3rd Battalinn Rifle 
Brigade 

} » 

Dinapurv 


Aden 

. Idarohed 

November 1870. 


10 





























EUllOPEAN TBOOPS, 1870. 

• XX. 


rjsiii tkowinj lio yuMBKu of lUYs Of ml io HOSPITAL ho lio Hsy <if oiloi syomENT. 


BTATtOK. 

Beglmant. * 

Average 
fltreoMh 
for the 
Year.* 

Awre- 
fate of the 
Xamber 
of Itaya 
inent In 
liMpItal. 

Average 
Number ol 

"ifr' 

STATION. 

Regiment. 

Avenge 

Htrciigtb 
for the 
Tear. 

Aggto* 
gate ofthe 
Number 
of Days 
■pent In 
iBwnltal. 

Average 

Namberd 

V 

FotT Wtlluh ... 

3'lmh Regiment 

HNS 

21,686 

S4'6 

UwAi.ioa VoaTBiNS 

XXIV BrMA a Ikcterr, 





XXII Briimde, 9 Batteiy. 





Royal Artillery 

76 

1.666 

20-7 


Royal Aiilllery 

66 

026 












Jbaxsi 

3'lst R^reoni* 

709 

21,100 

sra 

DnK-Dirv *»» 






XiX Btl,aae. A Bittn,, 




XiiitiiAaapoBK ... 

Udtl] Hogimeni 

678 

17,600 

20‘6 


Royal Artillery 

146 

6,146 

HI 

BiiiiacEroM ... 

XVI Brigade, A Battery, 




Savooi 

1-lOtli Regiment 

832 

10,469 

28*7 


Knyal Artlllory 

IM 

3.320 

161 


XVI IMmult, X BtU.r,, 





XVI Brigade. B Battery, 





Royal Arililery 

147 

2.011 

lO-B 


itoyal Artillery 

169 

8,4(U 

S2'2 


XXI r Brigade, 6 Battery, 










llojrid AitUleiT 

87 

1,100 

16-4 






Jonui’i.votx 

2-12th Regiment 

862 

26,760 

321 

HmtBXiuiroK... 

107th Regiment ' ... 

666 

0.261 

10'6 


XVI Brii,»il«. 0 BUtery, 










Hf^al Artillery 

140 

a,ns« 

26-1 

Djeafoii 

9nl Battnllnti, lUflo Brlgedet 

601 

11,230 

14-0 







VUI Brigade, B Battery, 




UMBALLa 

anth lliamra 

487 

7,268 

17*0 


Royal Artillery 

146 

3.703 

26-0 


lOMh Regiment 

878 

Ha«4 

10-2 







0. Brigade, F Battery. Bnyal 




Bibabxs 

2^Hh Regiment, Wing ... 

372 

7,Ml 

10-2 


Heine Artillery 

130 

2,790 

20-1 


f Brigiule, A Buttery. Royul 





F Brl|.wl,, E Battery 

137 

2,014 

21*2 


llune Artillery 

ISO 

3,038 

S2'3 











Jvi.LtniDua 

OTnd Regiment ... 

846 

17,811 

21*1 

PmaAii ... 

2flih Regiment 

62.1 

14.340 

17*4 


XIX Rrlgaile, Q Battery, 





VIIt Brigade. E Battery, 





Royl Artillery 

143 

2,m 

wa 


Royal ArUUory 

143 

2,013 












Faunzaroag 

90th Regiment ... 

881 

16,176 

18-3 

Ldcuow 

Slat lIuMnra 

440 

0,063 

23-0 


XXII Brluul., B Bitlory, 





M7tli Kegiment 

7H4 

]7,1»n 

21 U 


Royal Artillery 

146 

4893 

29-4 


dSiid Ki'gitnont 

H2U 

18,733 

22 0 


XXir Brigade. S Battery, 





V Brigade. C Battery. Royal 





Royid AriiUery 

71 

),8U 

26-0 


Horae Artillery 

190 

4^740 

341 







Vlll Brlgiula, C Battery, 




Mooma 

lOOtb Regiment 

818 

17,766 

21-7 


Royal Artillery 

146 

iei3 

31-8 


XIX Brigade, C Battery, 





XXIV Brigade, 3 Battery, 





Ttijyal ArtiHei? 

143 

2,236 

16-0 


Buyal Artlllory 

tw 

73a 

12-2 


XXV Bria.de, 1 Bitter;, 








' 


BoyitlArUUerr 

70 

. 1,134 

21*8 

SxxTAFoaa 

8-iVHb Ret^ment, Head 










Uoarteni 

406 

6,640 

16-1 

BxAr.goTx 

8tb Laneeni 

462 

7,907 

17‘1 


VlTl Brigade, V Battery, 





68tb Kf^iment 

621 

14,639 

I3'4 


Hoyal Artillery 

131 

a,lie 

101 


A Brigade, E Battery, Royal 










Horae ArtiHery 

126 

vm 

aai 

Cawvfoxk 

l*14tb Regiment 

630 

31,161 

87-6 







VUI Brigade. U Battery, 




UttftiTat'g 

XXIt Brigade. 4 Battory, 





Royal Artillery 

138 

4,741 

34-4 


Royal Artlll^ 

66 

2,028 

80-7 

AaUUAHAO 

XV1 Brigade, P Buttery, 




Msbam Mbbi ... 

86th Regiment 

866 

26,490 

ao-6 


K(*tu1 Artillery 

14» 

3.233 

22-6 


F Brigade, F Battery. Royal 




1 XXV Briirudi', 1 Battery, 





HnrM« Artillery 

140 

2,238 

in-o 


Royal Artillery 

7:1 

1,643 

21*1 


Vm Brlirede, H Blttery, 










Royal Artillery 

m 

3,646 

24-6 







XXlV Brigade, 5 Battery, 










Royal Artillery 

n 

1,Q6« 

29-6 

SUABJBIIAffroUfi ... 

371I1 Itegimvni, Head Qiwr« 










tei'g 

488 

6.631 

17-7 

HAWUtrtMUBX ... 

I'Htb Regiment 

647 

18,040 

21*8 







96th Regiment 

711 

18,800 

267 

blUBAlillUD 

37lh Regiment. Wing 

308 

6,652 

180 


A Brigade. B Battery. Royal 










Horae Art illery 

130 

3.737 

28-7 

1U1ISI1.I.V 

S'Sdlh Keglmvnt 

8U0 

17,468 

218 


XIX Brlirede, X Battery, 





VIII Hrignde, B Battery, 

• 




Royal Artillery 

141 

4,244 

90*1 


Koyul Artillery 

144 

8,166 

16-0 











CAMVaBLl/FOBB ... 

XIX Brl|nd^ B Battery, 




Uooaxxi ... 1 lu3nl Kegiuont, Head Quar- 





Royal Artiiloy 

147 

3,061 

27*0 


Lera 

301 

6,236 

2U‘7 











AnocK 

XXIV Brigade. Q Uattery, 




Hikevt ... 

4tb HuBBura 

41H 

12,001 

20-8 


Royal Artiiloy 

60 

1,627 

2S-I 


lOAlh K( gUnent 

723 

13,670 

lN-0 







A Urigado. C Battery. Royal 




Nowsbbba 

lOltb Uegimont 

607 

20,020 

29-6 


Horse Artillery 

148 

3,401 

23 4 







P Brigade. P Battery, Royal 




Fjwuawub 

l-6th Regiment ... 

HOH 

26,606 

92-0 


tiorao Artillery 

196 

9,623 

20-0 


%th Rejntneni 

821 

27,046 

82-8 


XVI Brigade, t Battery, 





A Brigade. A BattMy, Royal 





K<iyal AhlUery 

143 

8.621 

36-5 


HoneArtiUeiy 

130 

3,660 

28*1 


XIX Briiouli!. 1) IMterjr, 





A Brigade. P llaUtHy. Royal 





Royal Artillery 

141 

3.043 

14-6 


Hone Artillery 

120 

3.406 

ST-l 







XXV Brigade. 4 Battery, 




ItatiUi ... 

KM IKiKiliH'iit. WioK 

262 

4,183 

17-8 


Royal Artlll«y 

76 

2,302 

30-7 


XXIV Brigade. 1 Battery, 










Royal Artillery 

73 

1.830 

26-1 






Muttba ... 

lltb H'waTS 

308 

0,370 

16-8 

Dabjrbuxq 

XXIV Brigade, 4 Battery. 










Kcyal Artllleiy 

66 


lO-l 






CsVCKUT, 

6&Ui Regiment 

883 

13,683 

16-6 

Aoba 

KHth Reglmontt 

662 

11,228 

17-2 







XIX Brlmd.. V Itattenr, 

■ 



DvasHAis 

lr9rd Regiment 

874 

7.472 

8-6 


Koval AriiUory 

146 

6,663 

3U-6 






1 IXXU Brigade. 7 Battery. 




SVBATtlOO 

41it Regiment 

869 

11,460 

U'3 


Ruyal Artlllory 

70 

1,000 

27-3 











dVTOttH 

XXn Briwle, A Battery, 




SloKia ... 

l.llth Regiment 

662 

10,601 

23-1 


^yai Artillery 

re 

611 

77 


¥ Brigade, B Battery, Royal 










Uo»u Artillery 

187 

3,060 

sa-7 

Hvbaba m 

XXV Brigade, 6 Battery, 





XVI Uri.tMi«. C ntte}. 





Royal Ar^e^ 

m 

646 

8-S 


Ki>val Artlllerr ^... 

138 

a,123 

17-0 







XXV Brigade, 3 Batftry, 




Abmyob tux PlB> 






Koril AnUl.ry 

74 

2,162 

30-2 

■lUBBCr 

. 

33.874 

744,630$ 

22-0 


* Indudtnir tb« Dfitachments noted in Teble XIX. t tin to Ifth Nmrember onlf, 

t Tbe uuniber of IItMp)Ui dlete ou vhkb the m\j Nlnk of TeUe 1 i« calouUted ii 771,074. The ftdmtion of the Hoepltal ditte of four reifiraentfl whiob ipont • few 
werliH uf 1H7U hi UiU PreMdency. will «‘cmtribttii> tuwnrde inebinir Hp tbo deflolent'y between thin total end tluU ehown fUmve^ but tiie ^rettar portion Is doe prob^lilv tn tho 
fnct timt many nNrlmentH have umtlvi'led to enter the diets of men absent at CooTfllescost I)r|idU and olsewhcro. 










EUfiOPEAN TBOOPS, 1870. 

XXI,' 


DJBTRinVTlON of the Sl/SOMdN ARUT of the BENGAL BRBSlDENCy o» IH July 1870 . 


(An la<let lo the two preceJiuff Table*.) 


• 

STBENflTU or THE ABMY ON Im JULY WTO, S3.l«7. • 



Ratios. 

SWHtOItt. 




StiTIOW. 

HraiROTic. 

ARTILLEKY. 





INFANTRY. 



A. Ilonw A. Dattrrjr 

Feahawar 

l£f 

lat ICegimont, Sod Battaliou .. 

Jhauai 

372 

B. 

Kawulpindeu 

117 




Seepn'e 

130 

0. t, uid Ud. Qn.... 

Meerut 

ni 




Katiwkliel 

220 

l>. » 

Peahawor 

120 

Srd 


lit 

iliigatiMo 

88H 

K. „ 

Bealktite 

123 

&th 


i«i .. 

Feahawar 

830 

C. Horae Brigade, ¥. Battery 

UmbaUa 

12H 

Bib 

„ 

let 

Hawulplndoe 

48$ 

F. Hone llrlfcade, Hoad Quarters 

Umballa 

7 


H 


Murree Hilli 

201 

A. Battery 

Beuarea 

lai 

11th 

«t 

Ut 

Morar 

AA3 

B » 

Morar 

131 


U 


Gwalior Fortrcaa 

228 

c. „ 

Buekuow 

130 

12tb 


full ,. 

Juhimipore 

600 

I>. „ 

Meerol 

128 


„ 


Nowgong 

DH 

K. „• 

Umlwlta 

186 

Hlh 


let „ 

Cawiipure 

877 

?. „ 

Meuau Meer 

m 


•• 


Allahabad 

124 

6tb Brigade, B. Battery 

Binaporo 

HI 

17tli 

• » 

i»i 

Lut^kiiuw 

778 

C. „ 

Lueknuw 

143 

IHlh 

.. 

l**t 

Hunger 

773 

II. 

Bareilly 

140 

18tli 


Tiiil „ 

Kurt William 

842 

K. „ 

Fyxabad 

128 

26lli 

,T 

am „ 

Bareilly 

800 

V. „ 

Beetaimro * 

I3i 

2mli 

• t 


Fyzabad 

762 

u. „ 

CawQporo 

13H 

36tli 



Uawiilpiiidce 

412 

H. 

Meean Meer 

i:n 


n 


MnrrvoHllti 

128 

16Ui Urtgado, A. Battery 

Birrackporo 

Hi 

37tb 


Head Quorlen* 

Slialyehaupore 

2H7 

B. „ and Hd. (jra, ... 

fiarraakporo 

Its 




Moradabnd 

287 

C. „ 

Moror 

m 


10 


ItauMkhel 

189 

1>. „ 

Allababui 

134 

8Bth 

M 


Feshawur 

783 

K. .. 

Haugor 


3Utli 


• 

Frrozepore 

780 

V. ,. 

Meerut 

U) 

ii*t 

„ 


Subulbuo 

833 

G. „ 

Jubbutpore 

m 

68tb 

M 


Ohuckrata 

788 

18th Brigade, Head Qaarten 

Feabawur 

4 


•f 

DciHit 

Itui llaroilly 

08 

A. Battery 

.Yhanal 

122 

&8th 



Hvalkole 

426 

B. » 

Cainpbcllpore 

m 


ft 


Ohuiulw lUlla 

160 

C. .. • 

Muidtau ... 

•m 

OOtlt 

•» 

2nd Battolion 

Heotapore 

397 

1). „ 

Mn^rtit 

133 


• f 

„ UeadQuartcra 

Bcuarca 

383 

K. „ 

Rawulpiiidco 

123 

e2nd 

.. 


Lucknow 

771 

V. .. 

A|!r» 

121 

BAtli 

„ 


Meean Meer 

fi8;t 

(1. 

Jaltandor 

130 


„ 


Fort Lahore 

84 

^nd Brigade, Head Qttartera 

Morar 

fl 


„ 


Ohumba Uillrt 

123 

A. IMtiry 

Julogh 

80 

awh 



Axra 

8A3 

B. 

F«rt>*eporo 

134 

92i)d 

„ 


Jullundur 

4M 

3. „ 

FurtWimau) 

6M 




Hmritaur 

83 

♦. ., 

Bioritiur 

87 




Dhurmaulia 

108 

6. M 

Ferozopuro 

81 



• 

Ohumba HUIh 

161 

«. ,. 

Haugor 

84 

With 



Dum>Bani 

614 

7. „ 

Akti 

87 


„ 


Harraekpere 

168 

3kh Brigade, Head Quarter* 

Meean Meer 

8 




llnhampore 

136 

1. Battery 

Delhi 

BO 

l(*3rd 

„ 


Boorkeo 

301 

• i. .. 

Gwalior Fortresa 

70 




DtdhI 

267 

8. „ 

Lucknow 

82 

lOBh 



Noavhfra 

461 

A „ 

Baijoctiiig 

88 




Attiiek 

98 

fi. „ 

Mooan Mcer A Fort liaborc 

80 




Murree HilU 

lIHI 

8. 

Attock 

6S 

lOAlli 



Meerut 

467 

83th Brigade, Hoad Qiiurteni 

Allahabad 

8 


„ 

• 

Fiiltrbghur 

223 

1, Battery 

AUahidMd 

74 

108th 

„ 


Umballa 

r»« 

8. „ 

Mooltan 

86 

im 



Haxareelfaugh 

848 

3. ., 

Morar 

B8 

looth 

„ 


Muolian 

649 

4. .. 

Peihawur 

86 




Bora luniM^ Khan 

98 

5. M 

Huzarn 

BA 




Ohumba Htllu 

00 

Buppini and Miuera 

Cbuflkrata 

20 

3rd Battalion, 1118a Brigade 

Dinaporo 

706 

» •» lh»put 

Boorkoe 

18 



.. . 

Cbuoar 

86 




C0NVALRH(1£NT DKPOm 









Darjeeling 

128 

CAVABKV. 





U 

Nynec Tal 

.IhO 






n 

Landuur 

210 

Sth liancera 

Bmlkote 

4AN 



„ 

KutHowlin 

60B 










Meerut 

428 



** 



lltiiliuiiars 

Muttra 

8.^0 



.. 

Murree 

408 

Uuann 

Umballa 

3f47 


FBESIDENCY DEPOT. 



81t.;jIuaBara 

Lucknow 

418 



„ 

Obiniturah 

25 















WOMEN AND CHILDREN OF EUROPEAN 
REGIMENTS, 1870. 



WOMEN AND CHILDEEN OE EUEOPEAN EEGIMENTS, 1870. 


TABLE nhomiHf the SICKNESS aud UOBTALlTr tmonn Ike WOMEN «/' Ika EUROPEAN REGIMENTS tfreing in Me BENGAL 
PRESIDENCY durins Me Ytar 1870, and Me prttudaHee ef (ka ptiueipal Diteaa tn taek Meulki^tka Ytar. 


Jam>ti7 

Hurub 

Aiirll 

June 

'Jui.v 

Auguet 

Kepteuibor 

October 

Koromber 

December 



* For ibe caneCN of thm dffitbe, ew* I'ntJc VTI. , 

f ('MCi of debilit V fullovititr ('hildIJrtb are iDcimlcd under thU heedlnff. 

X Cami of CbUdl^rtb being uo longer rw^ooed ab Admiraionv into lloepltBl, 


the AdoiiBiioii'rAte It dinlnlibed hj tbe exoludon this Horn. 






















































WOMEN AP CHIIDKEN OE EUROPEAN REGIMENTS, 1870. 


n. 


TABLttiMteinfiki SICKmSSmd MORTAltTFtmOHf lit CHJLDRSH of tit SUHOPHAN SmimNTS terting m lit RENGAL 
EKESWllSCY duriuj/lit Yiar 1870 , und litpretalmei of lit priueiiiiil Diiiaut in each ilenth <{[ tit Year, 


• 



g 






mmm 




mm^ 




MM 



MMM 


«MMM| 




1 

ii 

L 








Cavrbs ov IMlAiifa. 






MONTHS. 

t 

1 

!. 

»o 

a 

n 

If 

’S‘3 




M 

6ll 

i 

a 

IS 




i 

"J 

j 

1 

y 

§ 

S 

1 



*§! 

r 

2 

0 

1 

■Ej 

1 

A 

2 

1 


1 

M 






0 

t 

1 

tM 

liT 

9 


9 

E 

r " 

*5.c 

g 

1 

£■ 

A 

j 

•9 

3 

*§ 
.* a 

S 

•9 

0 

a 

W 


1 

t 

1 

4 

1 

1 

In 

1 

1 

1 

t 

1 

i 

*51 

8 

H 

a 

fit 

s 

» 

1 

s 

B 

g- 

O 

as 

&. 

1 

.2 

•i 

a 

it 

B 

6 

Ss 

1 

ft 

V 

i} 

s 

1 

5 

a 

g 

» 

s 

s 

a 

1 

1 

3 

1 

.0 

■5 

Jiniury 

6^0 

110 

200 

23 

4*19 


1 





2 



3 



6 

2 

1 

4 

2 

1 

KobraBrjr 

ii,m 

M 

irn 

]» 

2-41 


... 1 ... 


2 



I 

u 





1 

3 

1 

Hircti 


1IU 

26*2 

IB 

824 



1 

... 

il 


1 

1 


I 


■i 

A 

1 

2 


] 

April 

C.6M 

202 

86*1 

33 

6-7*2 

2 



1 

3 


H 

3 


1 


3 

6 

4 

3 



Maf 


2M6 

606 

4B 

H-43 

i 

... ... 


1 

9 

... 

6 

4 

3 

... 


3 

11 

7 



1 

JttDe 

fi,73l 

2H0 

46*9 

37 

6*47 

2 

... ... 



6 

... 

3 

i; 


•• 



n 

H 


1 

2 

July 

&,e-i5 

269 

♦7*6 

89 

6-fll 

8 

... ••• 


X 

6 


•i 


1 

1 

. 


U 

4 

1 



AmruMt 

fi,70i 

jbfO 

fl6'6 

6M 

10*17 

1 




3 


13 

ij 

1 

2 


4 

17 

10 



2 

September 

6,720 

362 

63*3 

67 

9'»7 



... 


i 

4 


7 

17 

4 

;i 


1 

12 

8 

1 

2 

2 

On1ob«r 

0,7«7 

3116 

63'3 

41 

70n 





5 

7 



3 

1 

j 

i 

1 

0 

4 

1 

1 

6 

Nnrotnber 

6.743 

263 

44*1 

68 

10-07 





17 

3 

i 


1 

«• 



1 

11 

13 

2 

2 

3 

December 

6,690 

161 

2M'3 

32 

6-02 



... 

2 

4 

3 


2 

4 


1 

1 


5 

7 

3 


... 




• 



6 

1 

3 

3*2 

m 

1 

50 


12 

15 

3 


101 

69 

17 

*0 

U 













Died I'V 

of SlrcngUj 






For Ihe year 

6,614 

237 

42*0 

461 

61*66 

I'W 

... ! ... 

•Rl CurS'W^ 

1 ' • i 

' I ' 

•18 6-SHj»-39 313 

l-IKI 

•35 ;i*37 

I7*SB 

12*23 

3111 

1*77 

S-I9 





KuMnna ov AnmiMioiiB xirro lli)Kt'iTA.L la bach AIomtr. 




' j 


CADRES OF 
ADUJSbIUNB. 

f 

i”' 

-- ■ - 

— 



-■ 

... 




• -- 

' Tolal 
Admitted 
dimug 
the Year. 

AdiiiHtcil 

1 per 1,000 of 
I Htreagth. 

Died out 
of oauh 
hundred 
treated. 


Jon. 

j Fell. 

Mar. 

April. 

Mny. 

Juno. 

July. 

AU([. 

Sept. 

1 Drt. 

] 

Nov, 1 

1 Di'O. 




Cbolera ... 




2 

1 

2 

3 

1 



. . 1 

i 

9 

1 

lOO'O 

Kmailpox ... 



1 


1 

... 

... 


... 


. , 1 


2 

'4 > 


UeaaU« 


1 

1 

4 

16 

3 

1 

... 


1 

^ i 

J 

3U 

6*4 


Eoopin^ Coufth 

1 

6 

9 

1 

A 

4 

1 


... 


K * 

' ^ i 

;tt 

6'(1 

6*8 

IntermltUDl Feven ... 
Eemlttmi a&d CooUDsed 

22 

21 ; 

31 

37 

86 

62 


84 

73 

180 

214 i 

1 

90 ( 

1 

I 950 

I IM'l 

3-4 

Feveru 

7 

11 

33 

41 

98 

70 

AS 

69 

B» 

• 60 

r.l 1 

n ! 

m 

lOA-0 

fi-8 

ffeat AiMiploxy 

Dmotery ... 

6 

... 

■‘l2 

“‘l6 

‘"20 

0 

1 

19 

1 

3.) 

12 

11 


■“ 3 i 

A 

1A1 

11 

27-1 

Sii'O 

12*4 

UUrrhuM ... 

16 

0« 

4H 

90 

78 

46 : 

77 

136 

06 

1 

&> 1 

u 

679 

12iV3 

119 

tfe(«atiU6 ... 

' 

I 

1 

... 

2 

... 

3 

1 

1 


J ; 


U 

1 1*6 


Bpleeu Diaeau) 

1 

1 


... 

... 

1 ! 

1 

22 



1 


6 

11 


li«fpini(|iry IMscaaee ... 

20 

19 

19 

10 

m 

15 

9 

13 

18 

\ 20 

16 1 

12 ' 

SiiO 

1 8A'4 

lit'A 

Eyo Ideewiea 

1 

9 

23 

63 

' 97 

33 

NO 

219 

134 

6.1 

2*2 1 

6 

792 

140-.1 


Auannla aud Debility ... 

9 

17 

19 

32 

62 

19 

36 

41 

28 

37 

40 ! 

32 . 

402 

71*2 

17*3 

Tubercular DiiuafieB ... 
MenltiffltiB Bod llydM* 

( 

4 

A 

0 

10 

4 

1 

2 

4 

4 

5 

' 6 : 

2 

69 

10-6 

39-0 

vepbaluN . 

UJ 

... 

1 

3 

4 

3 

1 

3 

3 

d| 

... 

22 

30 

A4-A 

CoMvulriotia... 

1 

6 

1 

4 

4 

6 

8 

8 

13 ! 

4 

4l 

3 i 

61 

lO-H 

N 6-9 

DeutiUou ... 

13 

10 

24 

85 

40 

IH 

35 

43 

3U i 

15 

12 . 

7 ‘ 

27.1 

4K*4 

183 

AtNW«« uid Ulou 

4 

3 

A 

A 

10 

a 

8 

A 

6 1 

7 

2 i 

:i 

lt9 

13-2 

) 

Ipjariea 

All other caoiea 

1 

A 

10 

8 

9 

6 

4 

13 

I 3 : 

A 

i 

2 

69 

12*2 

f i'l 

6 

2 

23 

12 

29 

18 

10 

16 

i 

1 

a 1 

a 

"1 

4 

i 

1A8 

280 

) 


1 

111 

142 

1 

306 

.383 

A03 

352 

402 

no 

4971 

1 

471 

! 

1 

1 

402 1 

IIM 1 

( 

*4,692 




• 

Admitted per 1,000 of the Average Btitmirth hi Melt Month. 
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WOMEN AND CHILDBEN OF EUEOPBAN EEGIMBNTS, 18W. 

‘ in. 

TABLE ikoKinf thi DJSTRlBtmOlf Ay STATIONS of tho DBATH8 Iko WOlIBN if SintOPXAN BSOIMXNTS. 



Chlniunh DejiAt .. 


I'ortWOlluii 

Bimfikpon 
Dorhamporu {6 moiitbtt) 


HuamUugh 
Dluapore... 

Ucntret ... 

Chanv ... 

KjH^Mtd ... ... 

Rm RanlUjr (II months) 
Luoknow... 
jBseUport... 

' Pnttshfrbnr 
: C»wii}M)r«... 

AlkUsbsd 


Airm M. 

Norsr 

QwsIlorCttsdsl 
I Hsepree (7 months) 
Jhansi ... 
Nowftong... 

Haniror ... 
Jnbbttlpore 


IfmbaUa 

JuUondQr... 

Ferosopuro 
Mooltan ... 

Bsalkoto ... 

Unrltsur... 

Fort Lahore 
Maeau Moer 
Kawulptndee 
CampMipure (8 months) 
Attouk ... 

Nowshera.. 

Feshawrur... 


Daijeelinff 

N^nou Tai (6 months) 

Kaneekbet (0 months) 

Landour (8 months)... 

ChuckraU 

KussowUe (0 months) 

DiMtidMle... 

Rubatbuo (10 months) t >. 

JntOKh (t) months) ... 

Kaiiftira and Uburmsi^lB (10 months) 
Husora Hills (0 months) 

Hurree Famtij Cvnp (0 months) 


Bavoan PiMinsiroT 



* As for the jear. 












































































WOMEN W CHILDREN OF EUROPEAN REGIMENTS, 1870. 

IV. •• 


TASIM iktmittff ikt DiSTRlBrmOff bjf STATIONS nf tht NBATffS (if iht CJIILDRSN ^ BUHOPEAN REamSNTS, 



* Ai for the yw. 


12 









































































WOMEN AND CHIIDEEN OF EUROPEAN IIBOIIENTS, 1870. 

‘ V. 


TAHth the DISTBIBUTION bjf STATIONS of ike cnOLERA of ike WOMEN <f EUROPEAN REGIMENTS. 


AnraftP Nmcbbii of Aduimhiokm moh CfloLNKA ik iach Mouth. 

i Kttnurtb-. -- -- r -- . •. — Auniia* 

STATIONS. fur tiio j j | t j | tiona 

oCtition. Mor. |Aprll, May. |Juiii‘.| July. Aag. Bept. (kl Nov.; Dm.-. 


Chlnaurali l>P}>4t 


Fort WillUtii 
IHimOhtm 
Bamckporp 
Ifcriuuuporv (S montlin) 


llamrct'lHiuH’L 

UloajAoro 

lipnarpH 

riiiiiinr 

('jraobad 

Jttto Itaruill; 

Ituckouw 

Svptapuro 

KutWUirlmr 

(^woHore 

AtUtiatNMl 


1 

Areragp 


i Ktiaiu^ 
fur tiio 

1 

period of 
olwerration. 

Jan. 1 

i 

i 

! 12 

1 _ 

1 

•" . 

J07 

i 

... 1 

i OH 


4H 


i 10 


j 21H ' ... > 

HO 


' 06 


' 07 

2 

... ■ 


I 1 I ... , ... 1 ... j ... 


... : 1 1 I 

’’*H j '”i !!! !!! i 


Hbahjelinniiont 

43 ' ... 

Uuradubad 

20 : ... 

Bewilly 

•••! 72 1 ... 

Bourkeo 

32 ! ... 

Meerut 

177 

Delhi 

— 1 20 : ... 

Muttra 

61 , ... 


1 420 ; ... 

Airra 

' fiH ' ... 

Morur 

ij.i ; ... 

Uwoliur (-llmU’l 

30 1 ... 

ik'epfou (7 niuulhti) 

...1 1.1 ! ... 

•Ihaiiai 

40 ! ... 

Nuwx»iiit 

20 • ... 

iiauKur 

H6 j ... 

JubhuliK>ro 

••• , 68 1 ... 


432 1 ... 

Umhnlln 

•-1 

... ' ' ... 

Jultuuilur 

HJ i ... 

FvMaiO'orP 

... IIB 

Uooltnii 

106 ; ... 

ripalkuN* 

121 ! (.. 

[ImritNiir 

» , ... 

Fort Lahore 

1 ' ... 

Hvi'iUi Mecr 

1 122 ' 

Ka«rulpiiid<N< 

137 : !!! 

Caiapbellpuro (H ilouiIih) 

0 , ... 

AttUA’k 

« ' ... 

N'owaKora 

81» ! ... 

I’cahawur 

IKI ' ... 


: ' - 


NyttouTii (UmonlltH) 

BLaeokhi't. (R luuiitha) 
lAuitluur (H niunlhti) 

Oburkniitt 

KuuowHc (R nioutlib) 

Btigiihule 

SulHitliiiii (lu motitlm) 

JuIokIi (R inuntbM) 

Kan^ra and DhimiiMulia (10 monttis) 
Hu 2 «rA IlilU (Omoutlia) 

Murree Family Camp (tf moutha) 


Bairftiii BaBaiiiiacr 


11 


36 


SN 


26 

1 

37 

... ] ... 

6H 

... i ... 

03 

... 

01 

... ' . 

6 


0 


6 


127 

•••_! - 

4!^ 

... ; ... 

1 

1 

; i ' 


1 1 

1 

8,610 

• 


















































































T.iniE 9h>wing th^ MSTUlhUTlON btf STATIONS of Ihf VttOLMUA of tht CUILDUNS of ErU(*Pl':AS SNGWEXTS. 


BTAT1UX8. 


Chin«unih D«pi)t 


Fort Wmiftin 
Ihim-DiiKi 
li&rra(!k|H>re 
Uorlianiponi {6 tnouUia) 


Tfasareebaa^h 

IMiiaimru 

Benares 

Obinmr 

F.TMl>ad 

Hiu' llarctlly 

].uekiiow 

Seetnuoro 

Kutionghor 

(jawniHirn 

ABaimlMd 


Bbalijebanpoi 

M(ira<iAbau 

«aretli,7 

Rnorkee 

Moerat 

Delhi 

MuUra 


Ajrra 

Morar 

GwiUior Oitiatlel 
Heevroe (dsMutliK) 
Jbanwl 
NoWROUg 

Hautfur 

Jubbttlpure 


IJmballa 

Jiillanilur 

Ferfliepurd 

UuolUin 

Scalkote 

I'mritrtur 

Fort Lahore 

Meoui Meor 

lUwitIpindeo 

CamphsUuure (tt months) 

Attook 

Nowsheaa 

Poshawur 


Daijoolinir 

Nyoee Ta) (0 muntha) 

Raiieekhet (U monthii) 

La&dour (8 mouths) 

Chuckrata 

Kassowlie (ti moQt)ii) 

Dngihaie 

BulMdimo (10 months) 

JuU)gh (Bnioiiths) ^ 

Kaiigru and Dhann(>al)a (10 months) 
linnua Hills (ti montlin) 
Vurrfio|'aiuily Camp (ti months) 


On the manh 




ATsrago 
btraiifftb 
for tim 
period of 
lobservuUun. 


Kujibkk Of Anmssiuxs rauii CuoiKsa in hAi:ii SIuntii. 








Jan. 

Fob. 

Mar. 

April. Hay. 

June. 

July.! Aiig. Sept. I Oet, Nov, j Deo. 

. 

■ 


_ 


1 i ! ' i 


20 I - 


Total 
Admii' 
si mis 
of the 
Vear. 


Dl'Utlirt 


Death- 
„!• ii„. rule iwr 

Hirength. 


U\i 

no 

in 

14 


.H7I) ; ‘ 

...... 

!, 

... 

121 

... 

... .. 

i 

a 

)7H 

... 

... ... 


1 ... 

84 

... 

... ... 


. . . ... 

8 

... 


... 


136 

... 


... 



m 

... 




... ... 

3H0 

. • 


... 

... 


OH 




... 

1 ... 

47 


... 


... 


11 .H 


... 


... 


AO 

' ■■ 



- 1 •' 

1.330 ... 



I 

2 



1 1 




A iVM 
8; it&« 


1 ... 


Hi 

U7 

18« 

Cl 

327 

«< 

7s 


7yi I 


127 

227 

3H 

20 

fl2 

2H 

12C 

HH 


II *0 72 


,1*” 


707 



I 


.. ! 


... 1 


... 


— 


1 

i 



" 

1 

... ^ ... 

1 i ' - 

» 9 i 1'6U 

_ ^^ _ 








































WOMEN AND CHILDREN OF EUROPEAN REGIMENTS, 1870. 

' VII. 


DETAIL tfmAnmSSIom mi mAHaStf a* WOSfSNmd OmLDSSScfEVEOPIASEEOHUMSTB. 


1 

WOMEN. 





CHIDDREN, 




t 


1 Atbiaor STKRlroTS. 9,619. 



Atuasi BmAATH, 5>I44. 






4,024. 

IHu 1,<NN) of Btreuffth 
]^r 1»0U0(^ l^rvni^h 

1143-50 

Admitted during the year 


4,698. Per 1,000 of Btmffth 


. 812*00 

Wed . 

116. 

88-68 

DM . 


491 

. Per 1,000 of Strength 

* 

. 82*68 





Admitted 

Pied 






1 

Admitted 

Died 

f AVISES OK ADMISSIONS 
ANIi DKATIIS. 


Admitted. 

DM. 

pw^OOO 

per 1,000 
of 

CADSEB OK ADMISSIONS 
AND DEATHS. 


Admitted. 

Pied, 

per 1.000 
or 

pet ^300 




Btrenjrth. 

Strenvtb. 







strength. 

SIrmgth. 

C?)H)lora 


19 

19 

6'4 

3-00 

Cholen 



9 


8 


1-3 

1*69 

Smallpot 


3 


n 


Hroallpoz 



2 

. 

, 


‘4 


Chlckenpos 


9 



*... 

Chick enpox 



9 


. 


‘‘9*4 


Mrasles 


3 


... 


Measles 



86 


, 


... 

Bcartotina 

Porotltia 

... 

1 

2 




Hooping Coogb 

Parotitis 



84 

6 


8 


an 

-51 

Kr}-slpelaa 


6 



... 

Beariatlna 



3 

. 





INaoua (from retained placenta) 


1 

!♦ 


... 

Hydrophobia 



... 


1 




iNlermttlent Fevers 

... 

UIH 

1 

340*4 

} re? 

Kryslp^ 



8 


1 



Ul 

IhimiUont and CiinUttucd Kn«n 


m 

28 

11M9 

Intermittent Fevers 



966 


82 


T89-4 

6*67 

Rheumatlim 


62 


17*0 

... 

llmilttcnt >nd Continiud Keren 


69H 


60 


106*9 

8-38 

Frimary t>;phUis 

Seoondarj ajpliilie 


9 

... 

... 

... 

Kheuirvatlim 



6 


1 




... 

1 

... 


... 

Bccondsry Byphills 



4 





Borotbla 

... 

2 

... 

‘ii*o 

... 

Scrofula 



18 


4 

'I 



KhthWi MnKmalU 

. 

42 

14 

3*97 

Tabes Meientcrlca 



82 


16 




Ansinia 


269 

4 


... 

Kllthlele l>iilnioiiitU> 



8 


8 

> 

10*6 

4-08 

Beonry 

... 

1 

... 



Hlprjcdnt Ulieasc 



6 

, 

, 




Snnstroko 

... 

U 

10 

31 

} 3-13 

Fsons Absoen 



1 


% 

I 



Apopleiy 


1 

1 

... 

Anonnla 



178 

. 

•t 


... 

... 

Ponlysle 


2 

... 

... 

... 

Scurvj 



2 

. 

, 




^tlepsy 

KcurelKla 


8 

24 

... 

... 

... 

Bunstroko 

Chorea 



6 

1 


1 


*0 

*18 

Cephalica 


3 

... 


... 

Kpllei>ay 



3 

. 

. 




Mania 


10 

2* 


... 

Nennlffla 



1 

J, 





Dementia 


1 



... 

Menln^tls 



9 


6 

1 

8-9 

8-13 

Ophthalmia 

Otitis 


236 


63-9 


HydroicepbAlwi 

Conrulsioni 



13 


7 

j 


5 

... 


... 



61 


63 


10*8 

9*88 

EpUtuU 


1 

... 


... 

Ophthalmia 



792 


. 


1408 

... 

P^piUUott 


4 

... 


... 

Otitis 



9 


, 




Ue^ I^iscast^ 


9 

6 


1*42 

1 

I 



1 


. 


... 


MearditlK 


1 

1 

... 

... 

PidplUtlon 



1 


, 



■Al 

Tonsillitis 


36 

... 1 



TonsiUitiB 



82 


1 




lAryotfitla 

Uronenitia 

Asthma 

... 

2 

61 

2 


1 

1 

^ 3B’l 

1T4 

Croup 

Unmebltli 

Mithma 



26 

181 

1 


9 

16 

• 

33-4 

4-73 

FkmriMy 

... 

4 

... 

1 


Hhmrisj 



2 


„ 




Pnenmonla 


9 

1 

J 


Pneumonia 



8 


2 




Stomitltta 


2 


... 

•M 

Btomidltls 



1 


„ 




Gastritis 


1 

... 


... 

Aphtha 



6 


1 



... 

Enlerltis 


1 

1 


... 

Oaiiritia 



1 


1 



... 

FcritonltU 


3 

141 

10 

2 


... 

Knt^tir 


... 



1 



... 

Djripepvla 

OuHtipulion 


... 


... 

Pvipepila 

(mlipation 



8 


•* 




Coilu 

... 

!«( 

... 

... 

... 

Coiio 



8 


.. 




Uannortholdis 


IH 

... 

... 


HiGmorrholdi 


... 

2 






Tapeworm 


H 

... 


... 

Hernia 



1 


.. 



... 

Jaundice 


n 


•M 

... 

Tspeworm 



20 


.. 




Hepatitis 


74 

8 

2f0 

1*70 

Jaundice 



0 


1 



... 

Bpicen TMseabo 


19 

IIN 

£96 


6*4 

43-1 

76-6 

1 4-55 

Hmtltis 

Spleen Disease 

IKscntory 

Diarrhma 

Nephritis 

Iscnuria 



0 

6 


•• 


ro 

i-i 

27*1 


Diorrhesa 


7 



163 


“IT 


"3-37 

Nephritis 

Itcharla 


1 


... 




BDI 


101 


121*3 

17-88 

Gonurrhim 


I 

... 

... 

... 



2 






Amenurrhica 


n 

... 



Phireotli 



1 






Xhvmenorrhtra 

MonorrhoKia 


3 

36 

... f 



Leuuorrhcra 

AmenorrhflBa 



1 

1 






Ovaritis 


3 

... 



Curvature of Rpltiii 



2 






Ovarian Tumonr 


2 




Harelip 

Hpina Bifldi 



2 






Vker of UteriiK 


6 






1 


1 




Coneer of Uterus 


1 




Dentition 



278 


60 


43-4 

8-80 

lA^orrlnnt 


N 

... 

E 31-0 


Brnovitis 

Bkln PlNiios 



4 





Piwlapiaa of Uterus 


10 

... 

... 



88 


.. 


... 


Metritis 

... 

4 

!• 



Aboceis 



81 


1 

) 



fictained l^'rnta 


1 

2* 



Ulcer 



18 



I 

12‘S 


Uterine Ilffmorrhaite 


6 



Bolle 



20 



) 



Placenta I’nm'la 


t 

1* 



Debnit, 



229 


twt 


71-!tt 

in» 

Fttorperal Convulsions 


1 

... 



Injuries 



69 


2 


12-2 

Ujeturla 


17 

... 



Amputation of Arm (itinxir Compound 







Pflvio Abscess 


1 


j 


Fnetwe) 


... 

... 


1 




AborUon 


07 

2* 

]9-<) 

1 . 









Hvnovltii 

Nocroets 


3 

... 













8 













AInk^ 


60 













Ulcer 


20 


> 26-7 











Polls 


11 


... 










^rbuQclp 


1 


) 











Bkln DIscatefe 

Tumour 


IS 

1 

... 

::: 

... 

... 










Dsbllltr 


330 


id7‘4t ri« 










Ebriositos 


1 







! 






Injuries 


i 9^ 

w. 

»’7 






J. 





CiuN not nicertidned 

Cblldblrth and Almrtluu 


3 

‘"(11) 


’3*18 




/ 






Itatio for alt causes not •THH.'lally eal- 





Ratio for all couaes not 

KMetilly 







inilated 


•••# 

f ... 

10»'3 

1-14 

udcnlited 



... 


.3. 


28*0 

i-u 



A,U2t 1 llA 

1143*6 

33-33 




4,892 

431 

811*9 

'81*88 


* The«(! »r« «ntorfd undtr ttie headiatf Childbirth and Abortion'* in Table 1 1 Ukm togetlwri tber, ciro g n^o of 8*18 per IjOOO of Streoffth. 
t The d^-'othe noted under *' liebtiU}** hiciuuu the deaths flrain Anwnii. 

{ with Anottnla, 















2. NATIVE TROOPS, 1870. 


Tho regimental strengths upon which the actual (leatl)-ratc for the j (!ar is calculated arc 
taken as at 1st January. The difference between the strength of Januarj' and December is 228 
only, the strength on the Ist January having been 41,731, and on tho 31st December 44,603. 
The death-rates may, therefore, be calculated \^itfi approximate accuracy on tho strength with 
which regiments commenced the year. The total deaths, absent and present, amount to 869, 
and this number, with a strength of 44,731, represents a loss of 19'43 per 1,000. The deaths of 
men present with their regiments amounted to 632, giving a ratio of 16-89 in ndation to a 
strength of 39,783, the average present during the year. 




NATITE TROOl’S, 1870. 

I, 


TABt.E fihtch/; U 0 SICKX^SS an,I MOKTAElTr amon,^ the NAVirg T/IOOPS in (&s MgJVaAl PSKSlDggCY 

dvrinff the Year 1870, and the ^remUnce nf the prUvipal Viteam* in each Munth of the IVar. 

(Hiti> Htatmofft ii for ilio Ucgnlur Native Army only, and for men preKmt (Vom month to month with their l{c^li^nta.--8er Introdactory note.) 













(Ul'MEb OV 

Dkathn 













A. 









































MONTHS. 
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g 
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t 
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’i 
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1 

'i 

fc* 
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1 
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1 

1 

2 
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m 

tf 

A 

a 

< 

2 

c. 

w 

0 

ft 

0 

■s 

S 

Javaary 

4»,o:<c 

1.S13 

ai-A 

71> 

IHI 

•1 


17 

0 


n‘ 

5 


2 

10 

1 

^ j 

0 


1 

\ 

.a;... 

3 

2 

I'Vhniary 


I.CttU 

m-i 

CM 

ror. 

2 


|M 

0 


0 

4 



in 

2 ' 

1 


1 

•i' 

a 

... 

March 

M.iin:! 


ajr> 

ro 

r2u 

4 

. 

N 

H 


r. 

* 

1 


1:1 

. , 

(i 



v 

2 
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W.IVIi) 

i.^m) 

HTU 

41 

in 

in 

H 

4 
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1 

1 
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1 1 
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»i 

1 
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.‘tr.iii 
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42 
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7 
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4 

7 
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1 

! 
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20 
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2 
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a 
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JO 
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2 
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1 
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•07 



j 

2 

t 

7 

1 

1 


2 

2 
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i 
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TUI 
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•1 

0 
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4 


2 

] 1 

4 

1 
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2.riHt 

02 1 

7t» 
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... 

2'* 

t> 

... 
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i 
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1 

1 
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7 

1 
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WH 
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10 
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For the year 
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# 

■22 
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3'22 

_ 

20 

1 

1 
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17 

■17 

i 
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! 1 

■Ok 

■4r, 


Ahwiil Ui’aiUa, £i7. Uatioul’ %:t> J>«talliK, iior l,UiK) of thti Tottil IteKimcMital Slr''iiKtli. 

• • 





.Ni ur 

AoMih'iioMM lari 
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Total 

Admitted 

1 Adinittod 
perl.tkKi (if 

Died '>iil 

AimissioN.s. 










! 



liiirini; 












1 



the Year. 


ircakHl. 


Jan. 

Fi*1p 

Miiicli. 

.Vpril. 

May. 

June. 

July 

Aiik. 

Sept. 

1 (k't. 

Nov, 

Ih'C. 



Chalcra 

t 

. 

7 

U 

17 

a 

t 

I 


1 



51 

T3 

5O-03 

Hmolipox 

r> 


17 

in 

7 


1 

1 



1 

3 

.'.0 

1 5 

0 47 

Fever, Inlermittont 

Fever, Ucraitlent and 

1.Mm» 

1,<*W 

l.ajir, 

i;iij.t 

2,<ist 

].rifl2 

l,l)-i5 

a,UM.*> 

5,030 

6,1150 

5,101 

2.000 

32,Ks; 

020-7 

•37 

Continufd 

20 

aa 

ri2 

31 

02 

20 


3M 

S7 

r.M 

■41 

:{() 

441 

11*2 

14*23 

Apoplexy 


11 



l'» 


2 


1 


1 

1 

IM 

•6 

MOO 

OynenUiry 

Diarrhoia 

3.*m 

2lM 

TJn 

IN'i 

2 -to 

iHl 

^•i| 

‘»:7 

2Utl 

315 

4:11 
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a.!7o 

07-4 

i 210 

Jus 

|.j|7 
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1:17 

IM 
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I'iM 
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2.)1 
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Giro 
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7 

n 

7 

fi 
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4 

5 

1; 

10 

t 

0 
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10 
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Spleen Dixeaiie 

tt 

20 
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22 

43 

21 

37 

At 
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on 

07 

115 

uo 
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0-62 
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0 

7 

12 

0 

7 

N 

« 

» 

7 

0 

K 

0 

HO 

24 
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Dropsy 

2 


1 
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1 

1 
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3 

f, 

> 
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■6 
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in 

11 

7 

0 

a 

r> 

fi 
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10 

10 

10 

il 
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no 
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\ 
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NATIVE TROOPS, 1870. 


TA'BlU9howh0 iU &}C'K‘SE8& and M0BTA7JTYamong ih« KATiVE TROOV8mting %% hUEQAt jPROTEU and in ASSAMdnnng 
the Year 1870, and (he preoalenee of Iko principal JJieeawt in each Month of the Year» 
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NATIVE TEOOPS, 1»7(). 

>• 

in. 


TABIH Dhomins tie SICKNSSH and MOItTAUTr among lie NATIVU TROOVS strving in tie VIKA PORE, VESA RES, OI'OE 
and CAjJA’NPORE VtST&JCTS during the Tear 187<>, and lie preealanee of the prinripal Dieeaeee in each Maalk of lie Vriir. 
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• The Itegimenta of llila Protinee whlidi MiffehNl I'lilohy, owed their aleknens amt Tnortality to the eO'eeta of the eUuiate of Lower aud Jiaeleru Dcuii'al. 

























NATITE TROOPS, 18V0. 


TABLE sltmhs m BICKyUSS and MOSTALITY amotts th KATIVE TROOPS termg i» lU MEEUVT DISTRICT and in 
ROUtLVllyi) dn’inff tht Year 1870, and Ueprevalence uf Iheprincipal Vmatee in each ilonlh of He Year, . 
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NATIVE TKUUl’S, 1870. 

• • 

V. 


■TADLS thauiiis <*« SICKSSSS aU MQRTAtITY smog the NATirg TROOPS eening in the AOSA DISTRICT and in 
^KSTUAL 2NDIJ. durUff ihe Y§ar 1870, aitd ike premlsHee of the principal each Uonth of the Year. 


of ibo Btetioni tftii area amalijr oeeupied bf Beiflnienta of ihe Amy. were, In 1871^ occupied by Madnu Trolpe. The Btatlviica of Ibo Madrai Troopa 
' ootiupyinfr Btutioni of Ibe BciiKat I’ruttidcncj arc given in Table XVII,) 
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Admitted |K!r 1,000 of the Average Strength in each Month. 
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NATIVE TROOPS, 1870. 

f 

VI. 


TABLE lowing Uf SICK.WESS ami MOnTALTTT amoag «» BATII'B TBOOFS lertiag lit PVSJAB iariag Bu Tur' 
1870, and iht pramhiim of priaeipal Diteatu i» «aM Moath of tko Toar. 





















































NATIVE TKUUFiS, 1«70. 
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NATIVE TROOPS, 1870. 

VIII. 


TABl^ $howing ike SICKNESSmd MOUTAllTr amns ihe NATIVE TROOPS, ramposing tit CENTRAL INDIA IRHB0ULAR 
POUCK, during iht Year 1970, and tkeprecahnee of the principal DUeatti in each Month of the Year. 
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178 

430 


"Bife DiseoNM 

N 

6 

18 

It 

12 

10 

10 

38 

2.1 

12 

10 

14 

100 

4«t'0 

i ■« 

Anieess Mid Ulcer 

SI) 

• 30 

24 

15 

17 

23 

21) 

.% 

33 

S2 

24 

31 

ai.H 

77*2 

Woiimla and Avcidents... 

45 

27 

2m 

2:1 

25 

16 

22 

35 

30 

18 

42 

67 

376 

02-6 

■ 

Ail other Causes 

29 

10 

82 

26 

45 

20 

41 

60 

28 

46 

38 

18 

401 

080 

J 


am 

205 

280 

205 

326 

232 

313 

602 

617 

635 

630 

8S4 

4,636 




Admitted per 1,OUO of the Averaifre Streufth in each Month. 


f d 


76‘4 


S3'4 


ISO'S 

169*2 

136'0 

00-5 


iim 


The Total Strength of ihe Corps of the Central India Koree wae approxlmatoly 4,918. and out of tUta itrengtb the deathi were OS. which ftvoe a ratio of KrBS per 1,*^' • 
The Uaio and loss Slutcment for the year ia aa under— * 

Strength borne on the Bolta on let January 1870 ... 

Addiliona received during the year 


4.017 

ai6 


Totax. 


... 6.232 


Deaths at llcad<qoarters 27, on Detachment 17, on Furlough 8i Invalided for Dlachar^ 66;othor«lao 

DlKchargedW... ... ... ... ... ... ... ... ... 3]^4 


Keinaining on the Rolla of ihe Kcglmenti on Slat Detn^mhor ... 


4,018 




























NATIVE TfiOOPS, 1870. 

IX. 


TABIB ahowinff iha BICKSSSS and mBTAlXTt amonsi th NdTIVS TROOPS, compoaUy ihs Pt/NJAR IRREaCLAIt 
PORCXf during the Tear 1870, and the prenalenee ef the piineipal Piaeaeea in each Jlionth of the iflar. 



1 • 

4 

§ 


/ 



> 

f 

*a 






MONTHS. 

t 

1 



1 

i 

fl 







, s 

1 


|} 

S> 

i 

1 


< 

< 

‘A 

January 

11,100 

m 

61’2 

Fehriiary 

11,056 

m 

48'fl 

March 

11,176 

461 

ID'S 

April 

10,600 

3H2 

95-0 

May 

10,146 

43>t 

42-8 

Juno 

0.U3H 

3iK) 

40'! 

July 

0.663 

400 

41-4 

Auguai 

n.5it6 

465 

46-5 

Septemher 

0.712 

607 

63*1 

ttclober 

n,H8Q 

1,05.1 

106-5 

Novcnilicr 

10.3H6 

1,018 

loiro 

lleoembcr 

11,406 

... 

620 

72-7 

For the year 

10,391 

624 

(WO 










Ki^HUva or AoMmstoKa ino lloapirAt ig lueu Mogrn. 






CJIflEs OF 













Tout 

AdmiltMl^ 

Died out 

AUMISSIO.NS. 

Jan. 

Fell. 

March. 

Aiiril. 

May. 

June. 

July. 

Auk. 

Sept. 

Oet. 

Not. 

liee. 

during 
the Year. 

Strength. 

hmidrt'd 

treated. 

ffholora 

Smallpox 

611 

1 

... 


\,m 


... 

... 

... 


.» 


__ 

1 

•1 


Fever. Intermittent 

Fever, Remittent n n d 

307 

435 

WO 

602 

568 

1,060 

2,m 

2^814 

2,505 


13,721 

1320-1 

•17 


i'unttnned 

10 

8 

10 

8 

1(^ 

4 

0 

6 

6 

» 

12 

1H 

IW 

l()-6 

22-02 

Apopleij 

1 

2 

2 

... 

2 

”’70 

1(» 

1 

.« 

•0 

... 

3 

21 

2-0 

47-62 

DyeenleiT 

INarrhica 

62 

27 

m 

43 

03 

5(t 

110 

124 

101 

16i 

69 

072 

0S-5 

} •« 

55 

86 

60 

62 

117 

5.1 

51 

66 

61 

67 

03 

70 

770 

75-0 

IfupuiitiN 

2 


* 

3 

... 

5 

1 

4 

2 

1 

1 

... 

23 

2-2 

495 

HpUam Diacw^c 

12 

7 

10 

0 

H 

n 

10 

5 

0 

12 

I» 

12 

115 

ll-o 

9-4K 

ReBpimkr) Difooaea ... 
i*htmiiaVulmonaU» ... 
Ilropay *• 

Scurvy 

117 

106 

66 

55 

92 

23 

24 

15 

16 

12 

50 

146 

605 

66-0 

7-4H 

1 

1 

4 

... 

2. 

... 

1 

1 

1 

... 


‘ 

1 

2 

2 


1-3 

•4 

96 

2 

4 

5 

3 

.1 

4 

1 

3 

... 

2 

5 

2, 

.11 

8'3 

21»( 

Kheurot^am 

01 

H.6 

76 

43 

56 

41 

85 

.10 

?Li 

.17 

7t> 

74 

059 

(J94 

> 

Venerea) IHsewce 

15 

16 

11 

10 

19 

IN 

12 


10 

16 

26 

17 

207 

10-0 

I 

Kyo niaeaaeK 

Abavewi and ricer 

Jl 

11 

23 

17 

30 

15 

.16 

Rl 

.m 

91 

27 

14 

311 

20-0 

!- *35 

131 

99 

117 

NO 

126 

lot) 

m 

2U 

106 

05 

127 

131 

1.40N 

1M*1 

Wonndaand AecidentM... 

93 

09 

186 

113 

137 

113 

1J2 

lai 

06 

02 

125 

II0 

1.96h 

131-6 


Alhother ('auvee 

1.16 

113 

135 

122 

110 

■ 

64 

07 

126 

HI 

• 

66 

05 

101 

1,306 

125*6 

J 


VKKI 

1,001 

1,157 

1,008 

l.wi 

I,Ut 

l,17f. 

1,(IW 

2,822 

3,366 

3.383 

1,713 

• 

»,lti8 







n 

Admitted per 1,000 uf tin* Avengi' Strength In each Month. 







m-2 

000 

109-5 

100-2 

175-4 

itoi 

121-7 

103-6 

2'WW 

330-5 

m-7 

160-2 

2101-O 



X'Alciilated on |LKtmiirt)i of wbivti appmlmitrlv rpijrewnti tho Total Strength, alwrot a« well an pn#ent, the Deatb-nk of the year la 18*8C per the 
"(lUitaW 1 of 2iti> (ieathfl. 

(iatn oQi) Low St^nent for the Frontier Force for the year wm m niiiler— 


Tilt (iatn oQi) Low St^nent for the Frontier Force for the year wm m niiiler— 
Htroiigth home on the Regimental Koile on let Janoary 1670 
Adilltlona received daring the year ... 


Htroiigth home on the Regimental Koilaon let January 1670 ... ... ... ... 12.163 

Additlona rucoived daring the year ... ... ... ... ... ... ... ... l,Ha& 

Torn. ... W,7H7 

DeathaatHead naariersandIn Deiachmenta 161; died while cm Forlongh and 8ick Uave GU; Invalided for 

Diacharge270) Traoiferagivpii 26; lhachargad otherwise 1,UU ... ... . ... 1,536 

ReaaMng on the Rollf at the eloic of 1670 ... ... ... ,.. ... ... 12,261 


16 


























NATIVE TROOPS, 1870. 


TABLE ilmmnff ilu SICKNESS and MOnTALZTY among ih$ NATIVE TUQQTS of tko EE0ULAB ABMT and qf ih PUNJAB 
FBONTIEE EORCB aef’oii^ TEANS-JNLVS dnritig the Tear 1870, and thepmaUnoe of the principal Pieeaeee in each Month tf the Tear. 

This Table eoDtalna the onliro of the flKnniH ahown in the Statement for the Pm^ab Frontier Foroe, with the exception of the Statlitiei of Abbottalm4l, aa well m the 
StatlNticR of the Kegimonte of the tteipiiar Native Ann; aerving beyond the lodoa already inoorpomted in Uio Geoenl Statoment fir the Punjab.) 


I I ‘d § I 1^1 CjLOAxe ov DxATwa iir HosvicaL. I 


I January 
I February 
Man'll 
April 
May 
June 
July 
Auguit 
Hcpteuibcr 
<VI niter 
Novcmlnr 
Decvnibvr 


. UMl 1.UH 

. 1,«20 

. 13.H77 1,463 

. I HSUS 1,131 


^ I I i i 


(h (N ft 


1 

i 

s 

1 

i 


i 

... 


1 





1 


"i 


I 

i 1 I 

H £ o 


... 2 I Rl 36 IS 30 0 j 1 6 78 3 7 117 3' 10 12 


Pied per ],ooo of the Averagv Strength. 


...113,462 SOU i 60*6} 266 IS'06 1 ... '16 ,'W)|l'&3 



'87 '07 ‘87 6*36 1*16 '63 ’ *07 1 *07 '68 i *82 *76 '»» 


Absent Ib»tha 06. Katlo of 361 Deaths, 22'04 per 1,000 of I he Total Ueglmenlal Strength. 











NATIVE TEOOPS, 1870. 

XI. • 


TASLE$timi!i»g Iht DAILTdVSIUeS aiCK-HATE of each STATION i» each Noatk. 


























































































NATIVE TEOOPS, 1870. 

■ XII. 


TAHLE ahowinp the 'RATIii h trUieh Ike CUIET S)1^EASS8 hate eonirihuted to wai'tf up ihv ADMISSIO^f^RATM of each STATIONf 
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1 
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1 
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P 
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it 

e 
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0, 

tfj 

«■ 
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a 
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mn 

0 4 

1076‘2 

165-2 

111-3 

8*1 

12-6 

22-0 

120-7 

31*4 

137-0 

647-3 

2320*0 

Alipnrv 


uoo 

H3 

9610 

331-3 

183-3 


12*5 

16*0 

67-S 

86*4 

OM'H 

502-1 

2116*6 

Dttin4hin) 


476 

4'2 

•lAin 

107-4 

06-3 

0-S 

2*1 

14-7 

60-6 

29-6 

71-0 

806-3 

1116-0 

HAmu'Upftr^ 


fl7A 

•1*4 

609*3 

120-0 

32.H 

1-6 

4-4 

80*7 

dO-H 

60-4 

69-0 

326-0 

1190-6 

1)t‘rliniii|Mirv 


132 

N-2 

11147 

90-2 

49-2 

... 

9-2 

41-0 

90-2 

24*0 

8-2 

270-5 

1706-0 

liaccR 


m 

16-2 

S94-A 

ws 

non 

86 

0-6 

9*7 

74-4 

32-4 

SN-8 

mr 

1116-5 

('•rhur an<l K> 


»72 

2*7 

1O28-0 

68*9 

32-3 

5*4 


34-9 

102-1 

«*y 

01-8 

2840 

1647-3 
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1-3 

273‘0 

66-0 

84*0 

7n 

79-8 

18-3 

48*4 

43-2 

00*4 

309-0 

989-0 

Gow>mlt« 


Ml 
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043-2 

70-6 

62*8 

8-9 

16-7 

27-4 

17-0 

04-0 

47-0 

350-1 

16204 

Ti'Zpdri’ 


1M0 


H»2l-2 

42-3 

95-8 


62-9 

16-0 

100*6 

87-0 
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670-7 

2042-3 
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04 


202*4 

35-7 

23-8 
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11-9 
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11-6 
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1-2 
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40-7 
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mi 
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2-6 

7t-u 
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•liilpiirorcc (11 ttiwiitliK) 


607 
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26-1 
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274-9 
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6*0 
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3-3 

32-9 

47-0 

21-0 

1627 

604-7 
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1266-6 
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90-2 

42*5 

2*3 

J4-0 

29*1 

48-0 

320 

3ir3 

349-1 

16.39-0 

(tajuiiiKirv . * 

f 


303 


2244-3 

91-0 

20*4 

... 

127 

43-3 

48‘.8 

82-0 

49-3 

709-9 

3241*7 

CkNTBAI. I''()K(|-, 














I 

Anjrnr 


2fi0 

c 

604-0 

6«-0 

4-0 

8-0 

k 

12-0 

20-0 

44-0 

30-0 

12n 

200’Q 

1 

968-0 

(tdonah 

... ' 

S.11 


176-2 

27-2 

8-0 


8-0 

(1-1 

30-2 

8*0 

12*1 

(10-4 

820-2 

SlnlMriHVro 

.. 

410 


626*9 

127 

61-2 


2*4 

700 

.31-7 

7-3 

80-0 

151-2 

900-2 

KlK-rwarrah 

... 

m) 


Mi-lt 

30-4 

10-0 

1*6 

4-6 

08-3 

54*0 

10-0 

87-9 

474-3 

14.67-6 

fiiupnomh 


HU 


320-0 

H'O 

13-6 


8*6 

407 

ion 

921 

4-0 

190-0 

698-5 

lioolfp 


778 


I002-K 

♦IK 

112 


6-2 

34-9 

606 

81-6 

427 

420-9 

1702*5 

Hi-hofi* 

t 

916 

i 


812-6 

102‘U 

392 

37 

... 

41-7 

02*6 

24-6 

60-8 

1001 

i 

1387-0 












NATIVE TROOPS, 1870. 
xin.' 


TABLE fhonoint! the UORTALITY in each STATION, iU CAUSES of BEATm and the RATIO of VEATIIS to STliKNOm, 



* For details fur steticnn* mw Rptflmentiil Table, KecUoiia H and 7. 

t Kino of deaths oecarrcd iu the 3fith Katlro Urautrj, whieh arrlred sickly from I’caliawur iu Dc. eiuber. 
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NATIVE TROOPS, 1870. 


•XIV. 


TABIT. tkotruff Ibf MEVAIjEXCB tf CUOLBUA in taeh MOVTB, and th» DISTBIBUTION of tt* PIBEASE If STATIOXS 

and noriECES. 



r 

AvfRtira 

Nvmvkk or ADMiKHioaa ivto IloariTAL in bacn Montv. 


Slren^h 


1 

' " 1 










STATIONS. 

durinir tho 
jwrlud of 
uvcu|>atloi). 

Jail. 

F«l). ■ 

Mar 

i 

A|irU. 

May 

Jnne. 

July 

Auk. 

8<Ft- 

Otft. 

Nov. 

liee. 

Piirt WilliBiti 

m 

1 

___ 

2 

1 

1 


) 





1 


AU|von' 

m 



1 

4 

1 

8 

1 






... 

iMiiii'liunt 

m 


1 


... 








liflrrHcVporp 

m 



8 

... 








... 

lUthamjiore 

128 





1 

J 







htu-CB ... 

801> 

2 



2 

• a. 






... 

(Vlinrand Svlhpt .. 

378 

1 

... 


... 

... 







... 

sliillonir.. 

7ftJ 




... 

10 








Oowhattj 

511 












TcriKire ... 

INH 




... 

... 



■ 




... 

Nowfftinff 

H4 





... 



... 




... 

OjipeTAmni 

m 




... 



1 

... 





Biikm 

57l» 












•lulpiiom* (11 

mi 


... 


... 




... 




... 

illiaturtilpori' 

211 


... 





• • 

... 





PlnapoTi' 

n»i 

M. 











... 

Kt'jfowlii*... 

m 





... 



■'u 





}li>narcM.. 

mi 


... 






1 


... 



Oliutiiir .1 

m 













liuni(*k|torc 

701 




... 








... 

F.vz&lmd . 

<*46 




2 




... 





liUi'know 

1,72K 




.8 




... 

... 



... 

SwU)K»re 

421 









...f 



FulU'hirhiir 

M 








... 



... 

CHwiiiKmi 

mi 




... 





... 



Nairodv (lUiTHiDlhK) 

Hii 


1 


... 








lai 




- 







... 

HtuihlrhaniNin' 

Hamlly . 

urn 
01« 




... 

... 

1 


... 






Murailtilmd 

dim 



1 

... 

... 


... 






Attiiornii .. 

027 













Haiiifklitfl ilontth 

001 












... 

Clmi'krala U1 imniiliN) 

m 


... 

, 


... 


... 







070 



L 


.A> 




... 




itiMirkfiC... 

a-to 





.. 



... 





Mi-i'rul ... 

KOI 



■ 

1 

1 


... 






. 

004 




■ 

1 


... 

... 





Atffft 

1,05N 




... 







... 

... 

Mnrar ... 

l.u't 



1 

... 




... 



... 

... 

Sfpprw (toroontliH) 

51 



... 







... 


JllBIlHi ... 

707 







... 


... 



... 

Now^onir 

2?» 





... 




... 





71 



... 


... 



... 




... 


208 












... 

I'mballa .. 

007 












... 

Simla (y rMOiitiw) ... 

170 







... 






Ii<i<rfllanah 

55 







... 


... 




I'hiltoiir... 

50 




... 

... 

... 


... 





aluituudnr 

MH 









... 




Fiww|; «v 








... 

... 




... 

Mudtan... 

Oi'ld 







... 


... 



... 

Si'ulkolc 

1.018 









... 



... 

Phiimikalla 

012 


... 


... 









liukloh ... 

627 




... 



... 


... 




I'jnHtimr 

>10 

... 


... 









Mmiii Mm 

1.871 1 •• 



... 



... 






JllflllTTI . . 

1.(»8 i ... 



... 





... 




UiitMilpinikH) 

W47 ' ... 











TallHi(uuir<' 

500 ... 

... 

... 









Attock ... 

106 ; ... 








... 



lluzan (KUmiiOis) 

WM) ' ..1 









... 

Murrfc (lOniiinthH)... 

HO , ... 




... 






... 

Nowaliiira 

NW» ... 




... 








Vrahawiir 

Tr<tO|)f» on nmrfli, iNiiijnl* 

TnNi|iH oil iiinri'li, licii{fal iitid 
aN. W. rr(*vi«c<w.. 

n,mi 1 ... 

... 1 ... 

L. 

.. 


~ , 





••• 


••• 

Total 

• 3l).iKt 

4 

4 

7 

H 

17 

H 

1 

1 


■■■ 

, 

. 

Mnrdaii ... 

N01 ... 



... 









Ablwittabad 

J.-INO .. 







... 




... 

Krthat ... 

2.1)2 1 ... 






... 

... 


... 



liUllllMO ... 

J,7fl«»| ... 




•*• 

... 


... 


... 

... 

... 

Ocra Ikmacl Klmfi 

1.710 1 ... 









... 



l)era<ihniH'e Khan... 

1.070 ' ... 



44t 

... 

... 





a.i 

... 

Uajanpori 

m . ... 


... 

... 









Dhuivulporp (4 inutitlia) 





- 





... 

... 

... 

Ttmi 

_ _ . 





i - 






Aufrur ... 

260 . ... 


——— 




... 






Otxmith ... ... 

JWl ' ... 




' ... 


... 




... 


Svhoro ... 

Hl« • 




... 


... 

... 

... 

•a. 

... 


SirdanMirt' 

410 ’ ... 








... 



Khftwarrali 

«tt» 1 ... 

... 






... 

... 



Kriiipourali 

KM • 






... 



... 

... 


l)polco ... .. „ 

,778 ■ ... 

... 



... 

... 




... 



Total 

^ 4,054 1 

... 

j ... 

■■ 

... 



... 

i 

... 


Till' Mmlraii KatlTc Trouiw w»«pjlii(f tlw Koutheni Stalium of llw Ilcoital I’rwldooi'j »ll)i a ilniiplb of 3,931, bad uo admWon Ihimbbolon. 































NATIVE TROOPS, 1870. 


TA131K thtehg lie PllSrALMCJC 0 / VBVEU in each MONTU. aiul thr Vl&TUlBVTlOX of i'KrBItH hg BTJTIO.SS 

and PBUriXCBS. 


STATIONS ANdIvKBAQR 
STUSNUTH DDRIlgrTHK I'EBIUD 
OK OOf^TION, 


Kvmbxk OB Aumiifiovs iitto IloHfmi. m uicii Mouth. 


I ToUi 8iou-r#U} i Ttital Dt-atlt- 

- AiktinJ ..fA.«oli rut.. 


Jau. Feb.' Mar. lAprll. j May. June. July. Aug. Sviil.' Oct. 


— Atltoifl* uf each p»i 
aioua Hliitioii 

Nov. ISK!. I'll'' P".V*" K 


i)<‘atha! rati' 
t>r 1 for i'ui-l 
the ! I'ro* 
Year, i villa'. 


Purt William 
Allpore ... 

Ihtm'Ouni 

ilurniekiHirc 

Ikrhmiipuri' 

Dacca 

C'Bcliarand ^vlhet ... 
Hhllluiig ... 

(hm'hatly 

•• 

Nuwguug 
II|)|ior AMtatu 
Hnxa 

Julpigiircc (11 inontliM) 
ll)uiuinil{K>re. 


Monthly DaucKHTAfia ua trx Total 


26 U 79 

74 86 47 

2U U 8 

12 22 14 

ID S7 14 

ti 7 6 

20 9 10 

4 10 86 

17 14 11 

13 n 12 

1 1 

16 16 20 

9 17 80 


6*3 ! 4-3 i (Ml I 


80 120 OK 107 

72 OU 147 82 

10 18 3H 17 

13 2t» 1(81 26 

10 1 7 4 

11 8 18 6 

25 40 60 8« 

21 20 25 10 

26 00 i UU 67 

14 10 88 16 

2 . 

Ai INS '177 m 

10 ’ 1.J ' 2» 2.8 

It j 20 I H H 

1 1 H 2 


40 SK 20 

01 HK 60 

20 20 18 

2(S 35 4^1 

6 0 4 


24 87 87 

0 10 26 

2 5 6 

ON 64 90 

2t (Nt 10 

10 I 22 10 

3 3 3 


Mnaiunv... 
Scgowlii) ... 

Itcunrcji .. 

(hirui'kiKirc 

Kyaiihad ... 

Kui'kiiow.. 

Hci'taiMm' 

FuttMmr 

Cttwnpiin* 

AUtatabad 

Nagirilt! (11 tnoiitha) 


MoKTHLV PKKiallTAOK UT THK ToTAL 

Sluihjchaii['urv ... ... 860 

^turcllly ... ... OKI 

Miimdabad ... ... 4 in> 

Almurah .. ... 637 

Uuiittchhcl IKmuIm . . (161 

Ohuckrata (II umitbh) ... 4^10 

licyrab ... ... 670 

iluorkce ... ... .. 310 

Meerut ... -. ... K*»4 

Delhi ... ... ... 664 

Monthly PaauLifTAOK or |nB Total 

Agra*^. ... ... 1,05''* 

Morar ... ... ... l/Wl 

.lhaiiaf ... . . ... 707 

Nowgong ... ... 378 

Lullutpun.* ... ... 71 

Deulev ... ... 3U8 

Monthly VaacKRTAOx or tub Total 

I'mbaiia... ... ... tNi7 

Simla (M muiitha) ... ... 176 

Julluudur ... 64N 

FcroM'poro ... ... 648 

Muoitau ... ... ... o:t6 

Soaikote ... ... ... 1,018 

llhurmaalla ... ... 643 

Jiukloh ... ... ... 527 

Dnirltaur... ... ... 146 

Meea>iM(‘cr ... 1,871 

Jhelum .. ... ... 1.683 

Ruwfifludac ... . 007 

TolliKuiigo ... ... 600 

••• ... 165 

liazura (10 nioulbN) ... 060 

Mitrrec (lo nutulha) ... NO 

Muwabem and uMipuaU ... kho 

leabawur and uutpiMta ... 3,661 

Monthly F£bokhtaun or tots Total 

Mohthly PaacENTAdR or tml Total 
ruaiKRPaRUoaHcY ... 

Murdan ... ... ... >611 

AbMtibod ... l.'lMi 

Kohat.51,448 

Huuuoo ... ... — 1,760 

Dcra iamatd Khan ... 1,716 

Ofra Ubazee Kbiu ... ... 1,070 

il^anPbnt ... 808 

Mohthly PaaoxNTAUE or thr Total 


7H I ll’K I 17-2 I 10-2 01 I UV4 HO 

2 «I l.'l I II lx I 22 1 


All I 

A A i 


211 9111 

•I k! 



2-9 I ti 42 liri 

31 I 2H Ml W 

7h j 282 90a m 


Z 6 n 18 16 

7 0 2m 8*1 67 

3 H 0 .‘to .85 

H 17 21 as Kl 

4.5 76 60 60 net 

5 6 13 IH 47 

0 4 6 32 61 : 

10 47 76 134 310 i 

It 4.5 110 12-1 371 I 

N 5 10 5 0 I 

2H 6-3 H-r, IIH 201 

10 17 18 10 16 

37 22 In 17 30 

1 6 11 SO 46 

81 26 J 80 3.8 

0 1N< 86 911 11 

4 . 12 16 27 (S 

7 • 15 30 36 10 

2 3 41 6t 11 

22 14 I 87 137 IM) 

45 42 ; 148 IHI 206 

61 I 66 I 121 177 t 171 


60 I 54 Ita I 171 


1076-2 ■) 

951*0 

4660 

50N-3 

11147 

2045 

1020-U 

278*0 >668*1 
013'2 
KUI 2 
202*4 
80.'.-6 
iMlO 
280*6 
104*3 J 


.111-4 

21*1 CH 

«o;i *2 

321*0 

460-0 

6W(J ;flW*7 
801*0 
N02-2 I 
1100*2 I 
1(NJ6-1 
413-8 . 


3 y 231 

1 I 


H > 8*12 
2 I 


2 S’ 

1 


1 *M 34 j 

lis.', 155 I 


366 3o:t 426 
64 loO 71 


305 1IKI [ 3,216 



42 57 60 1 m 34 

41 84 20 I 16 i 4 

26 41 40 I 41 I 41 

113 1311 14 6 j 18*7 ; 7*1 

110 100 2(A1 I lot 30 

M 8 0 7 •• 

182 174 104 06 26 

16 j 38 31 26 H 


«62'n ) I 

3248*6 I 

WW-H L«... 
1344-8 
8211*2 I I 
16NI7 |J 

100*0 

Nl6H ) 



85 83 

166 26k 


8*1 1 3*3 I 2*9 5*1 


H i 4*2 ! 4*8 6-4 

11 n U 50 

00 Mt 00 26 n 

Oi 120 176 380 

00 06 76 114 

60d 54 43 836 

47 46 64 M 

84 24 31 43 

3*0 8*2 8*6 7‘8 


106 180 
106 ! 816 


116 102 
K 10 


224 I 02 
286 52 

170 I 70 
74 ; 66 


1 4lH 1 k7 1 
! 1,131 33:{ I 



5*0 10*0 I lK'8 IK'4 IK'3 6-8 


6*0 11-3 15*8 17-1 16-5 6-4 


66 H5 108 

16.1 877 48N 

140 266 040 

74 181 348 

7H 7'^• 1«» 

46 1U6 400 

0 31 186 


33K 130 64 K71 

3'JH 286 OJ 2.421 

676 731 2K7 H.6a*0 

5.16 637 )7K 2.472 

864 8K1 lOH J,5:i8 

6JO 30:i 11.1 l,uii2 

862 lAl iii M62 


AoRiir ... 

... 360 

Uuouh ... 

... 381 

Behore ... 

016 

Nlrdarporii 

... 410 

KStmwnli 

660 

Griuiiwnli 

... mi 

UcolM ... 

... 773 


4-7 3-0 8*2 8-6 7‘3 43 4 J 7'7 16*2 »i'4 | WO 6*7 

4 3 4 6 3 6 11 IS 15 8H I 24 6 

2 1 1 1 H 7 1 ... 6 6 I 6 10 

56 40 8S 75 83 10 42 77 66 loit 75 87 

11 10 0 16 21 16 11 7 20 3.1 r 27 

8(1 11 21 2? 21 16 31 61 76 01 72 87 

13 13 16 18 7 3 12 87 21 (to 50 12 261 i 

88 25 23 17 71 26 38 76 1*1 172 lOl 60 776 


077*6 1 
16-»1*2 
lAW-U 

m45 pS90*6 
N08-4 
IKlN'd 

22*1-8 J 


604-0 I 
176*2 I 
812*6 ! 

626'K }-6!iN'3 
740*0 
830-0 j 
lOItt'O J 


10 I 

10 ! !- 4-52 


I 'i 

II 

4 / 4*0.1: 


MomLYPRiCKJCTAOR or lUK Total 6*7 4*0 iS j 6'1 | 6*3 | 3*6; 6*6 j ,l(rl [ 19*S | 10*2 | 13*7 j 7*6 1 















NATITE 

X 


JSSTHACT of Oo nSTVnXS thofoing tk$ ADMlSSiOXS, 
(The Stttietloe In ihto Tnbltf muit net ho re^uded m showing with 



l-SmiMElfTS of mUQAL 


t 


RioiwawTAt 

HraKNOTU. 

IiTTiLinin. 

Ittlte. ... 

.. _ 't\ —. 


UKtllMKNTH AMD STATION or 1870. 

Date of Arrival from Bti^on 
prevloiuiy ocuupiod. 

g 1 

0* 

H 

U 

& i 

•o a» 

5 

i-a 

fii 

^ n»*** 

N r 

- 5 s, 

.1". 

gl-S 

1 

£ 

1 

l1 

03 

1 

1 ■ ^ 1 . 

I| ^ 

* R ■ i 

1‘ T : s 

1 

^Uud Native Inlhntry, Fort WllUam... 

December 1868, from hi orar 

668 

638 

r;i'. 12 

s 

6 

1 V\i'' »n h 

2 

8th Native Infantry, Allporo ... 

December isno, from Jhanei 

097 j 

618 

-:.'l !• 4 

13 

18 

4 I--1. ■ .'**■ 

» 

IMy Uunnl, Itailygunge ... 


126 ! 

1 

116 

- ! , ... 

2 

1 

r!-j 

4 

C lUh NaUvo Infkntry, Dum.Oum, with De-1 

I tachment of 230 men at Aiiiiore ...) 

November 18(Ki, from Dinapore ... 

748 1 

088 

i'-l- 8 

n 

7 

4 l-' 

6 

I3lh Native Infantry, Uarrackporo ... 

December 1860, from Jnliandar ... 

708 

618 

It 

6 

16 

6 ' 

U 

jHeadtluartore and I.efl Wing, 7th Native) 
t Infaniry, Ottuca .. ... ...) 

( December 1867, frfna Allahahadi 

70i 

308 

■) 

’ 'il" 

I 

8 

3 ;j 

7 

Right W'ing, 7th Native InCintry, Cacliar 

» 1 


1 338 

n.:.- !) 



■ 

N 

(4Mh Native Infantry, Shillong, with Detach* I 
t luoiit of Kn men at Juwaio ... ... i 

A liocal Corps ... 

hTh 

877 

. M (, 

87 

8 

2 ■■■■: II.;.. 

V 

J itrd Native Infantry, Gowhatty, with Detach*) 
1 mentKnt Tex|Kireand Nowguug ... y 

A l^^eal Corpe ... 

8N5 

776. 

if, H. ■ P 

i» 

in 

2 '(.■■ I.. 

10 

(ikh Native Infantry, Dabrooghar and Upiier 1 
( Aasaiu ... ... ... ... i 

A Wal i'nriHi ... ... 

HTt 

612 

1-.;*:.. B 

13 

w 

, 

11 

41nI Native Infantry, Ituxa 

t 

Deeeinber 1868, from Agra 

mi 

678 

11 

2 

17 

11 ir-.l rr 

12 

2nd Native Infantry, JnI|i{gorce 

February 1870, from Aliporo 

7l» 

687 

I.S., ■ 

33 

“ 

g ..... 

13 

fllcad-t^uartera and Right Wing, 37th Native) 

1 Infantry, iihaugul|<ore, wUlt Detachment 
(, of 122 men at Ih'rliumiMtro ... .. ) 

December 1868, from Gnmekpure 

338 

342 

i.'i:., 4 

1 

2 

i 

2 . ■■■■' 


HKdtMKNTN ov IlKitiAL Faursa Ann Ahsam 

7,»9J 

7,330 

II"! 10 

127 

114 

47 11 






i.SEaiHKSTS of SeUAB, SSNABSS, 

1 

LeR W.ng, 37th Native Infantry, Dln8iH>rc .. 

November 1809, from Uliangulpore 

m 

311 

7 

1 

2 

■ I”. 

2 

t-tth Denial Gavalry, Bci^wlle, with Detach*) 
't tneut of 70 men at Uoruekpure ... j 

December 1800, from Uarcllly ... 

467 

397 

7 

I 

3 

6 ' 

8 

iHlli Native Inriiiilry, IleniiR'e, with Detach*) 

\ ment of 03 men at Chuuar ... ...) 

January 1808, from Dacca 

7<I8 

003 

11 

20 

0 

3 :'.ii 

4 

18th Native lufiintry, Goruitkjiore ... 

Deeemlwr 1808, from Bhangulpore 

703 

H£) 

,5 

17 

4 

6 " ‘ 

fi 

dHth Native Infhutry, Fyiabad ... 

November 1868, from Nagode ... 

7£(t 

6fi3 

' 6 

... 

» 

3 .. 

U 

j istU Bengal Cavalry, Lncknow 

1 

March 1608, from Peahuwur 

467 

SHO 

II.". 22 

3 

7 

1 I.." 

7 

1 

: Oth Native Infantryt, Lncknow ^... 

i 

February 1870, from llarnwkpore 

708 

632 

I--..'.a. 

6 

21 

13 ' "■ • ■' • 

8 

1 S'Uh Native Inftinfry, Lucknow 

February 1867, from Barrackporv 

711 

711 

1 ' R 

2 

3 

1 .-M 

» 

i (17lh Bengal f'avalry, Beetatwre, willi Detach*) 

1 (, ment of 14o men at Fyzonad ... f 

January lNft9,from Barrnekpure... 

400 

420 

Ji"... ]„ 

S 

3 

1 

to 

^ Oth Bengal (Cavalry, CawiiiKire^ 

j Docombor 1867, Kealkute) 

\ and Jhanei ... ... 1 

467 

m 

i;... 1 2 

2 

I 

1 11.1- 

11 

I loth Native Infantry, Cawii|H)i« ... 

January IWlg, Moulton 

682 

mi 

2 

16 

2 

3 Hs •, * 

12 

; lllih Bengal Cavalry, Alluhalnid. with De* 1 

it tachmeui of74mvnatBarrnck)n)ri‘ f Dcoember 1H8H, from Umballa ... 

468 

376 

8 

1 

I 

1 

4 . - 1 ’ • ■ 

13 , Mil Native Infantry, Allahabad 

December 1807, from Jhatiil 

TOO 

602 

I'.l-l! ,y 

6 

16 

4 


1 BtHtllUTa OF iliu.m HifaI.., OIIDI IKO C.WFFO.B 

7.644 

6,090 

tir> 

84 

63 

0 1 •i.\ 


* Htrenirth u un lit Janoan. The Loss hr Drath and lovalidiijf ii calculated on this Strength, and the Admlfaiou-mte ou the Average Strength pre/ent thronghou} 
(lit year, an ebowii In thf SN'imd ctdnmn, Keelnmtductery Xot«. * *i 

t Sickly rh>u (hi* ollcvlii of the clliuate of Lower Ueiigal in iho previoue )ear. 











mOOPS, 1870. 


iUATUS, ami HSVAlIDISa of mvh HF.aiMnSTfot iU Year, 
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NATIVE TEOOPS, 1870. 
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of the BENGAL BBESWKNCY dwing the Year 1870, and ike freealenee ef ike wineipal hiaeaeet in each Month <f the T«ar. 
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3. JAIL POPULATION, 1870. 



JAILS or THE Bengal peesidbncy, 187o. 
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TASIJS Hhcwing tt* S/CffATOAf wd MOSTALITT among iU JAIl TOPVlATIOff of the SSHtOAl PBESWSIfCy during tk$ 
T«ar 1870, and ike premUnee of the prineipal Dieeant m each Monih the Tear^ 
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